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The Selenium Supply Problem 


ELENIUM, which is a metal closely allied to tel- 
G sion is placed by chemists, in its order of 

abundance in the earth, as 40th out of a total 
of 44, coming in this respect between bismuth, which 
is 39, and gold, which is 41. The still rarer elements 
listed in this classification are, in the order named, 
bromine, tellurium, and platinum. Price, of course, is 
not controlled solely by relative scarcity, but is deter- 
mined by demand, or usefulness, in connection with 
scarcity. Thus bismuth sells around $3 a pound, 
selenium around $2 per pound, gold around $250 per 
pound, tellurium around $2 per pound, and platinum 
around $1,300 per pound. The price tells the story: 
bismuth, selenium, and tellurium have found restricted 
uses and are in small demand. 

The production of selenium and tellurium began 
between 1905 and 1910. The selenium production in 
the United States for 1910 was a little over 10,000 Ib., 
while between 1918 and 1923 the output fluctuated 
between 60,000 lb. and 123,000 lb. annually. The pro- 
duction in 1924 was around 130,000 lb., and 1925 pro- 
duction probably did not exceed that figure; in 1925, 
according to H. C. Meyer, in the Annual Review Num- 
ber of Engineering and Mining Journal-Press, there 
appeared to be an overproduction. The United States 
appears to be by far the largest producer; some comes 
in from Mexico and a certain amount is produced in 
Europe. 

Until recently the chief use of selenium has been as 
a decolorizer in the glass industry—the addition of 
selenium to the molten-glass magma offsets the green 
color due to iron. The average annual consumption in 
this country, plus part of the European consumption, 
has been estimated by F. F. Colcord at 79,000 Ib. 

Very recently a new use has been discovered for 
selenium—in the process of vulcanizing rubber. It is 
claimed—and apparently conservatively—that selenium 
thus used increases the toughness or wear-resisting 
qualities of a rubber compound 50 per cent. Rubber 
so treated is actually being marketed as rubber sheath- 
ing for wire cables, and this use is estimated to require 
15,000 to 20,000 Ib. a year. The success of this trial 
leads naturally to the thought that rubber used for 
other purposes, such as automobile tires, could be 
advantageously so treated. If this could be done, the 
area of rubber plantations in the world could be reduced 
greatly; and one phase of the overadvertised problem 
of the rubber supply would be solved. The question is: 
can the world produce selenium for what appears to 
be an imminent demand? It is estimated that if this 
process were used on all automobile tires in the United 
States it would consume 2,000,000 Ib. of selenium yearly 
for this use alone, or twenty times the present produc- 
tion. As to the possibility of supplying it, the evi- 
dence of the geochemist, above cited, would be unfavor- 
able. This would also be the impression of the geologist 


from his general knowledge. Selenium mines, as such, 
of course are unknown—the metal (like tellurium and 
other metals) is a byproduct: of sulphuric acid manu- 
facturing from pyrite and from copper refining. There 
remains the question as to how much additional supply 
an increased price would bring out, assuming that the 
new use would warrant a much higher price than the 
present one—concerning which we have no information. 
The present annual world production of gold, which 
is placed by the chemists next to selenium in the scale 
of rarity, is around 1,600,000 lb., at the current figure 
of roughly $250 a lb.; and apparently this is about the 
world’s capacity at that price. A certain increased 
price for selenium would doubtless bring about a larger 
supply, but it appears unlikely that the amount which 
may be required by industry can be obtained at a 
feasible figure, if indeed it can be obtained at all. 

Nevertheless, there are possible surprises in the min- 
eral world: and we desire to call the attention of our 
world readers to this situation, and to ask them to 
advise us of any considerable as yet undeveloped source 
of selenium ores. We will publish such information 
for the benefit of the industry in question, which has 
applied to E. & M. J.-P. to send out this SOS. 


<j 


The International Mining Industry 


PROMINENT AMERICAN MANUFACTURER 
A: mining machinery is reported to have stated 

that during the last few years from 49 to 52 per 
cent of his business has been export business. 
Undoubtedly, as we have often pointed out editorially, 
mining must henceforward be visualized as an inter- 
national affair. The foreign subscribers to Engineer- 
ing and Mining Journal-Press have increased without 
solicitation till they now number about one-third of 
the whole. The world will be none too large, in the 
future, for the mining industry; and operator, metal 
seller and buyer, and equipment manufacturer alike 
must consider their industry and their business in this 
light. Export business from the United States is only 
one side of the problem; the problem is one of imports 
also into the United States; and, in a still bigger way, 
of international trades in metals and mining machinery 
and in capital: such as the trade of Germany with 
Mexico, of England with Japan, of Belgium and Africa. 


——— 


Modern Literature and Inventions 


CCORDING TO THE OBSERVATIONS of Dr. 
A Richard Mooreleigh, only two newspapers in New 
York are fit to bring into the family. The rest 

he said are all worse, and some far worse, than the 
pink Police Gazettes that we used to glance at furtively 
in barber shops when we were boys. He agrees also 
with the recent article of Mr. Villard in the Atlantic 
Monthly, that the greater proportion of magazines 
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vended on the newsstands are harmful rather than ele- 
vating. He observes, further, that having sojourned 
recently at a winter-resort hotel where there was a 
great deal of leisure and reading done, he saw nothing 
in process of being read but the most ephemeral of 
current fiction. He doubts whether printing has been 
a blessing: the chief uses seem to him to be the 
pandering to the lowest of the lowly, preventing them 
from rising, and also hampering many who have a 
chance to rise. 

That other great publicity device, the movies, he 
Says, follows the same line. Rarely does he find a movie 
fit to see; they specialize on elemental passions and 
make no pretense of education. The telegraph he says 
is largely used in disseminating misinformation; the 
automobile has made the crime wave possible, and is 
otherwise chiefly used in rushing people from place to 
place when they might better have stayed where they 
were. Mechanical inventions, in short, he believes have 
not improved the human race nor accelerated that 
evolution which is its goal; nor have they increased the 
joy of living, the present compensation for inevitable 
terrestrial hardships, handicaps, and penalties. 

Interrogated as to the technical press, he observed 
that it had a chance to rise superior to the newspapers 
and most of the popular magazines, establish for itself 
the record and fact of a higher educational and even 
literary plane, and join the “quality” ranks of publica- 
tions: nevertheless, he sees little chance of its doing so. 
The technical press, he says, is more accurate, but more 
narrow: too often it is regarded by the publisher as 
simply a vehicle to sell machinery for the manufac- 
turer, so that he may be conciliated to expand his 
advertising contracts. There is no hope in a technical 
literature that is simply a part of manufacturers’ sell- 
ing campaigns, he intimates. He acknowledges there 
are groups and individuals among the technical press 
which are exceptions, and whose editorial subject-mat- 
ter and policies may be regarded as unbiased and as 
helpful; but even these, he believes, are hardly inspira- 
tional. 

If Dr. Mooreleigh will compare conditions in the 
world four hundred years ago with those today, he must 
observe that the world is indeed advancing, that the 
general intelligence and equity has risen, and that life 
has become far more worth living. The vast increase 
of: schools and universities is one of the best proofs 
of popular mental expansion; and his own university 
chair would probably have been impossible in the pre- 
mechanical invention days which he is inclined to com- 
pare favorably with the present. 


~~ 


Elusive Gold 


ORE GOLD is to be found in seven counties 
M of Virginia than in the whole State of Califor- 

nia, says the prospectus of the Evans Ore 
Reduction Co., which claims to have a process of find- 
ing the precious metal in Southern gold ores in larger 
quantities than any one else has succeeded in doing. 
That is, the prospectus says that an experienced mining 
chemist once said so. The company is to be congrat- 
ulated on its ability to recover this gold, “which,” it 
says, “is locked up in a compound of metals and, being 
in a fine flour state, escapes with the fumes when heat 
‘is applied,” to quote from its literature. There is some- 
thing peculiar about this fine flour gold that is so 
elusive that even skilled metallurgists and assayers 
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fail to find it, though they are versed in the latest 
developments of physics and chemistry and are equipped 
with 1926 model apparatus. The Evans process ap. 
plies to the whole field of the South, the company 
states, the ore being of no value without it. Unfor. 
tunately, the writer of the prospectus takes it for 
granted that everyone is as well posted as he is regard. 
ing this new advance in applied science. “It is yp. 
necessary to give full details of the process,” he says, 
“which is unlike anything heretofore attempted; it 
separates the metals in a furnace of special design, by 
chemical gases; the fumes and volatile metals being 
forced into condensers, while the gold and silver remain 
behind free and easily recovered by cyanide.” 

To return to the first statement, that more gold js 
to be found in seven counties of Virginia than in all 
California, it is not at all unreasonable to go a step 
further and assert that if the process can produce more 
gold than assayers and metallurgists have hitherto been 
able to detect, perhaps there is in Virginia more gold 
than in Porcupine, Kirkland Lake, the Rand, the Kolar 
field and all the rest of the world combined. Perhaps! 
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Senator Cameron Blows Off 
G teint RALPH H. CAMERON, of Arizona, 






illuminates the April 9 issue of the Congressional 

Record with an extended appeal for a tariff on 
copper, a part of his address being reprinted in the last 
issue of the EF. & M. J.-P. Careful reading of the 
Senator’s complete speech cannot but impress one with 
the speciousness of his arguments. He dwells at length 
on the immense deposits of copper in Africa and South 
America, pointing out their alleged low cost of produc- 
tion as against the high cost of getting copper from 
the comparatively limited and low-grade deposits of the 
United States, where steam-shovel mining, one gathers, 
is practically unknown. The Chilean producer, he says, 
can deliver his copper in New York at an average cost 
price of 6c. per pound. If he refers to the Chile Copper 
Co., the actual cost was 8c. per pound, not including 
depletion, according to the latest annual report avail- 
able, that for 1924. Katanga, he avers, should soon 
be able to deliver its copper in New York at a cost of 
4.8c. per pound. This will certainly be quite a reduc- 
tion from the actual cost, which he gives for 1924, 
which was 10.4c. per pound. “It is evident,” he says, 
“that Katanga copper can be laid down in New York 
at less transportation cost than our domestic copper.” 
Here, again, he must have vast economies in mind, for 
at present it costs something like 3c. per pound to get 
Katanga copper from the smelter to the New York 
refinery. The cheap native labor of course receives 
attention. It would hardly be fair to readers of this 
journal to keep the following passage from them: 






























“There are millions of Belgian Kongo negroes available 
at wages that will not exceed 20c. per day. The Kongo, 
with its reeking and soul-harrowing memories of enslaved 
labor, its jungle trails paved with countless sighing souls 
and trodden by the millions of forced tribute bearers of 
ivory and rubber in the past, are now to be used to gather 
copper for export to our domestic market. : 

“One can visualize the malachite green and azurite blue 
of the Katanga ore shot through with the cuprite red from 
the straining, sweating, and soul-racked bodies of impressed 
labor. On the one hand we can see the few palatial com 
tinental mansions of the masters and the countless African 
huts housing their downtrodden labor. In contrast thereto 
can be seen the hundreds of copper districts within 0 
homeland, peopled by hundreds of thousands of our kin, 0 
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comfortable homes and midst surroundings and oppor- 
tunities befitting our advanced civilization.” 

Later on, Senator Cameron fears that “two closely 
related domestic corporations,” meaning, probably, Ana- 
conda and Guggenheim Bros., controlling 53 per cent 
of the United States production and all of the Chilean 
production, will dominate the world and close down the 
United States high-cost mines, and produce a maximum 
quantity to fill world wants from Chile. “There may 
exist,” he says, “a possible corporate ambition within 
these two corporations that after merging their equities, 
thereby directly controlling 85 per cent of the known 
copper reserves of the world, they will be able to dictate 
the price of copper. The domestic copper 
miner views with alarm the power these dual controllers 
possess. 

“The continued importation of cheap foreign-labor 
copper will destroy our domestic milling, leaching, and 
copper-smelting industries ; likewise many 
communities will be utterly destroyed.” It is strange 
that no such effects are beginning to be noted; copper 
production from United States mines has been steadily 
gaining since 1921; present production is way beyond 
the pre-war level, and is not far behind the wartime 
peak. 

The Senator is clever in the choice of some of his 
statistics. “In 1913,” he says, “we produced 1,224,500,- 
000 lb. of copper; our domestic consumption was 
812,000,000 lb., or 67 per cent thereof. This left 412,- 
000,000 Ib. of domestic copper, or 33 per cent, available 
for export. In 1923 we produced 1,435,000,000 Ib. of 
copper; our domestic consumption was 1,300,000,000 Ib., 
or 93 per cent thereof. This left 135,000,000 lb. of 
domestic copper, or 7 per cent, available for export.” 

So far, so good; but in 1924 the exportable surplus 
of the United States was much higher, being slightly 
over 400,000,000 lb., and in 1925 it was more than 
500,000,000 Ib., or well over what it was in 1913. Here, 
after all, is the essential fact. Admitting all that the 
Senator says is true, his remedy for the situation, a 
protective tariff, will be futile so long as domestic cop- 
per producers find it profitable to mine more copper 
than the country needs. Secure a copper tariff if you 
can, Senator; it will do no harm, and the producers 
perhaps deserve help more than the lead producers do, 
for example, who have one. But don’t fool the copper 
miners into thinking that it is going to help them any 
under present conditions. 


<< @———_—___—_. 


The Pike Process and Copper 
Concentrate Treatment 


XPERIMENTAL DEVELOPMENT of a method 

of copper concentrate treatment by the Engels 

Copper Mining Co. is of considerable interest to 
all copper producers and reflects credit upon the Cali- 
fornia company for its initiative. The Pike process, 
as the method is called, involves electro-hydrometallurgi- 
cal Operations that have been advanced through the 
pilot-plant stage at a cost of $111,685. 

The Engels company produced 27,355 tons of con- 
centrates in 1925, which cost in freight charges to the 
smelter $221,490 and in smelter charges and deductions 
$507,785, or a total of $729,275. Marketing cost of these 
Concentrates was $26.65 per ton, or 4.8c. per pound of 
Copper, not including credit for gold and silver, and the 
total marketing expense was 31.9 per cent of the gross 
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metal value and 41.3 per cent of the total costs of 
operation and concentrate treatment. Freight to the 
smelter costs about 1.5c. and smelting charges about 
3.3c. per pound of copper without including gold and 
silver credits. These data bring out clearly one of the 
major difficulties that attend an enterprise dependent 
upon marketing concentrates through normal channels. 

Apparently the only hope for improvement lies in 
hydrometallurgical treatment of the concentrate, and in 
this field the Engels investigation appears to be the most 
complete of any so far made. Estimates of probable 
operating cost have been worked out and indicate a 
cost of 4.5c. per pound of copper, including eastern 
delivery charges and also the production of 1.2 lb. of 
electrolytic iron as a byproduct. Plant cost is estimated 
at about $240 per annual ton of copper. The costs have 
been estimated for Pacific Coast conditions. A compari- 
son with costs of freight and smelter treatment indicates 
only a small margin in favor of hydrometallurgical treat- 
ment without consideration of byproducts. However, the 
incidental production of a pure’electrolytic iron indicates 
an important advantage of the hydrometallurgical 
method. Utilization of the iron and part of the sulphur 
is now apparently attainable at reasonable cost. 


ee 


Geological Consistency and Sampling 
of Low-Grade Deposits 


SHORT TIME AGO our attention was called to 
A what is claimed to be a large low-grade silver- 
gold deposit. Apparently the formation is con- 
sistent and of like kind over a considerable area and 
to a depth of some 600 ft. Prospecting openings at 
different points are all said to be in “ore,” and samples 
of the outcrop apparently bear out the assumption of 
low-grade material over a wide area. One raise, one 
crosscut, and about 6,000 ft. of drifts comprise the prin- 
cipal workings, but these were planned during initial 
exploration and are not systematically distributed with 
respect to the mass referred to as the “orebody.” 
Assays obtained from many samples were averaged in 
an endeavor to approximate the average assay value. 
Such a procedure is obviously open to serious objec- 
tion. Consistency of mineralization and of the value 
can be proved only by the sampling of a large number 
of workings systematically distributed with reference 
to lateral and vertical extent. 

The vagaries of low-grade ore deposits have not been 
sufficiently discussed, but they are quite important in 
the consideration of any large low-grade ore deposit. 
as is instanced in the present status of the Alaska 
Juneau mine, which now appears to be in an especially 
low-grade stage. Apparently a very large tonnage, 
approximating almost a million tons, is involved in the 
swing between higher and lower values and the reverse. 
In the instance of the Utah Copper mine an elaborate 
system of sampling and control is necessary to effect 
an approximately even grade of milling ore. Thus by a 
system of selection the extremes are compensated. 

These foregoing instances throw doubt on the attempt 
to infer consistency of mineralization based on rela- 
tively few workings not systematically distributed, 
although geologically there may be apparent consist- 
ency. In the instance of the porphyry copper deposits 
churn-drill holes provided a number of small samples 
systematically distributed which subsequent results 
roughly corroborated. 
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Co., in executive charge of the engineering and 
operating activities of the company’s multifarious 
exploration, mining, and smelting enterprises, is Otto 
Sussman. Mr. Sussman does not agree with some 
people who believe that 
the opportunity for the 
young mining engineer 
is not as good as it once 
was. He feels that the 
changes in the methods 
of detecting and exploit- 
ing orebodies, neces- 
sitated by the growing 
scarcity of outcropping 
deposits, and the remark- 
able development of ore- 
treating processes, have 
complicated technical 
operations to such an 
extent that the young 
engineer is more in de- 
mand than ever. The 
American Metal Co. 
through its subsidiaries 
is searching for such 
men; it gives them every 
opportunity to develop 
and advance. ‘Assum- 
ing average’ technical 
ability,” says Mr. Suss- 
man, “if they have grit, : 
they get along well. If i 
they lack it, we soon find : 
it out. A man looking 
for a soft life had better 
stay out of the mining 
industry.” The company 
at present is develop- 
ing a score of prop- 
erties scattered over the 
western hemisphere. 
Incidentally, it does not confine its attentions exclu- 
sively to ventures where enough ore can be measured 
to assure a profitable enterprise. Mr. Sussman is proud 
of the work done by those on the large staff of engi- 
neers of which he is the head. He is generous in 
giving credit to his associates, and is too modest when 
he says that any one of half a dozen of them could 
step into his shoes, and that he never would be missed. 
Mr. Sussman is a native of Bavaria, where he was 
born on the last day of January, 1879. As a student of 
chemistry at the Nuremberg technical school he visited 
Karlsbad, when seventeen years old. A small lead mine 
and smelter in the vicinity so fascinated him that he 
then and there made up his mind to be a mining engi- 
neer, and in pursuance of this laudable purpose he got 
a job in the mine during his vacation. Later, he found 
employment for short periods at the Mansfeld copper 
. Mines and at sundry potash mines before he received 
his degree as mining engineer from the Royal School 
of Mines at Clausthal. After a semester of post- 


To: senior vice-president of the American Metal 
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graduate study in geology under Credner, he went to 
work at a small lead-zinc mine in the Tyrolean mov. 
tains as a sort of technical handy man, doing assaying 
and surveying as well as geologizing. A paper on the 
geology of the deposits won him a degree of Ph.D, x 
the University of Wuer. 
burg, and was published 
later in the Transactions 
of the Imperial and Royal 
Geological Survey of 
Austria. He was at this 
time twenty-two years 
old. A little later My 
Sussman, like many 
young American engi- 
neers of today, answered 
an advertisement in 4 
technical periodical for 
a man to go abroad. He 
got the job. The result. 
ing report on the famous 
Quenza iron deposits in 
Algiers was. sufficiently 
convincing to enlist the 
financial support of an 
international syndicate, 
including the Thyssen 
and Krupp steel inter- 
ests as well as his 
original clients. How- 
ever, negotiations with 
the French Government 
to acquire it were unsuc- 
cessful. French conces- 
sionaires are now mining 
iron ore on a large scale. 
The same firm sent him 
to Brazil, and then to 
Spain. At this time he 
was earning the equiv: 
alent of $75 per month, 
which represented an il- 
crease of 50 per cent over the salary on which he 
started. On Feb. 26, 1904, he landed in the United 
States, having already arranged a connection with the 
interests that now form the American Metal Co. He 
has been with them ever since. He has made examina 
tions of many well-known mines, including Granby, 
Butte & Superior, Callahan Zinc-Lead, Miami, Pecos, 
Climax Molybdenum, and Matahambre, in Cuba, and most 
of the mines in Mexico owned by the Pefoles company, 
the most important of the American Metal subsidiaries. 

A few years ago it was the vogue in a sketch of this 
kind to mention a man’s proclivity for golf. Now, how 
ever, there is no purpose in saying anything unless the 
subject has not made a success as a golfer. Mr. Sus 
man says that he handles a golf club like a sampling 
pick, with terrible results. He likes the wide, op 
spaces of the West. Last summer he and his fourtee 
year-old daughter spent several weeks riding and “pack 
ing” through New Mexico. Mr. Sussman was the cook 
on this expedition. 
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Antimony in Bolivia 


Development Hitherto Neglected Owing to Lack of Capital, but Good Profits Are Indicated 


by at Present Prices—Deposits Numerous and of High Grade 


og By Law Voge 
ing Chemical Engineer, New York City 
the 


Mining methods are crude. Most of the veins are 
nearly vertical, and tunnels are drilled following the 
veins or with vertical shafts until striking the lode. 
The tunnels are placed about 100 ft. above each other. 
Stoping is seldom undertaken. Air drills are unknown. 


er7- been known for centuries. Scientific travelers as 
hed early as the eighteenth century reported its 
ion gecurrence in many parts of the country. Transporta- 
oyal tio was long difficult, so that French, Spanish, Jap- 
Of F anese, East Indian, and Chinese sources of supply were 
this preferred, the ore often being shipped cheaply as bal- 


» at Ts PRESENCE OF STIBNITE in Bolivia has 


_ last. Some of the sources mentioned became exhausted 
Mr in time, and years before the Panama Canal was built 
any 


. the Mexican deposits, because of their accessibility, 
ng F were developed by the foremost English smelter. 
red During the World War, when production of antimony 


1 @B in Bolivia was stimulated by direct guarantees of 
> European governments and through advances of capital, 
é 


Bolivia rose to second place among the nations as a 
ult producer of antimony ore, in 1916 producifig over 26,000 
_ long tons to China’s 45,000. 








$ in 
ntly DEPOSITS WIDELY SCATTERED ‘. 
‘ Castillo 

the The stibnite deposits of Bolivia are widely scattered 
4. 'F over almost the entire Alta, or high Andean level, of 
“ate, F the country, from Lake Titicaca on the north to Tupiza 
Sse f and Atocha on the south and to Potosi on the east. 
ite F They occur generally in black, Paleozoic shale and are 

his F almost wholly stibnite, the oxide found being generally 
low: near the surface and having been produced by weather- 
with ing. It is frequently in quartz gangue. In the Depart- 
nent F ment of Oruro, galena is sometimes present, and near 
ome Potosi the ores are sometimes argentiferous or aurif- 
ce F erous. The veins vary in width from several inches up 
ung fF to2 or 3 ft., but are invariably pockety—ending, but ' 
cale always being picked up again if the direction of the 
him vein is followed. The principal areas mined during 
a to the war were near Atocha, in the south; Porco, in the Sketch map showing railroad outlets from 
e he east center, and Uncia, in the north of the Department the antimony districts of Bolivia 
uf of Potosi, and Palea, near La Paz. 
nth, With hand-cleaning, ore of 60 per cent metallic anti- The ore is blasted out by the miners at so much per 
his | mony content is readily produced from most of these quintal, the unit of weight, of ore of the required purity 
' he mines, and carloads have not infrequently been shipped a piece-work system. It is brought to the mine entrance 
a analyzing 68 per cent metallic antimony. Sample by wheelbarrows or in sacks and is there sorted by 
| the 


















Indian women, who learn to distinguish what is 60 per 


He analyses of Bolivian stibnite, in per cent, are as follows: 
: cent ore or better. 


Lina Typical Analyses from Five Mines It has been said that stibnite cannot be concentrated 

by |, Antimony (metal) 70. 48; lead, 0.61 by water alone, owing to the easy formation of slime 

2008 EF Antimony 66:20: font 9:48: Fon 1-63: antimony (as oxi) 0. 5 and consequent losses. I have not attempted to deter- 

most Ym 6188; lead 0. 15; iron 1.61; antimony (as oxide) 0.8 mine the losses, but I have run concentration tests on 

ri t Antimony 69.82 lead 0: 43: iron 0.52 ; discarded dumps running, as shown by careful analysis, ; 
ries, Andee? Re nels 3 ase saincames 20 per cent metallic antimony, raising the ore to 65 

= alysis was not made for other impurities. per cent by the simple quimbaleta (circular sheet-iron 

how- The ores analyzed were from five widely separated crusher) and washing and screening. 

the mines, Lead, iron, arsenic, and antimony oxide can At the mine the ore is weighed into 50- or 100-lb. 

sss tasily be limited to one-half of 1 per cent each, in these sacks and loaded on llamas, burros, or mules. The 

pre ‘livian ores. llama is the great beast of burden of the high altitudes, 

ope The stibnite deposits are at altitudes ranging from subsisting off of the country, however arid and barren 

an 13,000 ft. upward. Fuel is always scarce and water is it may be, whereas in some regions and for certain 

ya an during certain months—July to September, the months, generally, fodder must be carried for burros 


‘r months—though there is generally sufficient for 


and mules. The llama carries a load of 100 lb. of ore; 
P requirements and for concentration. 


7 if loaded with much more it lies down on the job. 


































In the antimony region of the Department of La Paz 


Llamas travel slowly but surely—about 10 miles a day, 
but in nearly direct lines and frequently ignoring trails. 
Only an Indian can drive them, but one Indian can drive 
several hundred. The mule carries twice the weight 
of ore that the llama does, but the cost of transporting 
by mules is twice that performed by llamas. 

Antimony mines are worked by Bolivians (generally 
of Spanish origin), cholos (part Spanish, part Indian), 
and Indians. The superintendent is generally a 
Bolivian; the mine boss and chief miners are cholos; 
and the hauling is done by Indians. The Indian, if 
fairly treated and allowed to celebrate his various 
fiestas, is a good worker and has few of the character- 
istics of his North American cousin. He is much more 
Mongolian in physique and nature, and his endurance, 
reinforced by his ever-present quid of coca leaves, is 
admirable. 





MINE SUPPLIES EASILY SECURED AND TRANSPORTED 


All necessary mine supplies are readily available in 
the cities of Potosi, Oruro, and La Paz, and there is 
no dearth of experienced miners in the vicinity of the 
first-named two cities. Each mine has its pulperia 
or company store, where each miner buys his supplies, 
often at exorbitant rates, these charges being deducted 
from his monthly pay. 

The miners’ huts are of the crudest; sometimes they 
sleep in the mine tunnels. The huts are not infre- 
quently made of cactus with thatched roofs of grass; 
occasionally mud huts with slate roofs are built, gen- 
erally without windows and with half-height doors to 
make them warmer. 

Hand forge, drills, fuse, dynamite, and carbide lamps 
constitute the equipment. Flour, rice, sardines, coca, 
cigarettes, coffee, and sun-dried meat constitute the 
personal supplies. 

The mines are situated generally within 30 miles of 
a railroad. There are four railroad outlets for ore: 
To the south via Uyuni and Jujuy into the Argentine 
and to Buenos Aires (never used for United States 
exports) ; to the southwest, from Uyuni to the Chilean 
port of Antofagasta, about 370 miles; and in the north 
from La Paz to Arica, about 270 miles. The line from 
Uyuni to Antofagasta is not standard gage—all the 
others are. This means that ore arriving at Uyuni 
by any of the other three lines must be reloaded into 
the special-gaged cars, sometimes causing weeks of 
delay, as the railroad company is averse to carrying 
empty cars up from Antofagasta to Uyuni. Notwith- 


standing the strong advantages of the newer Arica 
route, most of the ore at present comes out at Anto- 
fagasta, as the mines along that route are more 
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developed. Finally, there is the northern route to Lake 
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Titicaca at Guaqui, thence by boat to Puno, and again 
by rail via Arequipa to the Peruvian port of Mollendo, 
totaling about 400 miles—a route seldom used for 
3olivian ore, though much favored for Peruvian. 


How THE Export TAX IS CALCULATED 


Recently the Bolivian Government considerably in. 
creased its export tax on all metals; partially, it was 
said, to defray the expenses of the Centennial Exposi- 
tion recently held. The same tax, however, has now 
been renewed for another year. The tax on stibnite 
or other antimony ore now is based on the special tariff 
act on antimony which became a law on Feb. 28, 1924, 
and which has for its basis the price of the ore in the 
London market. When the London market price js 
under 6s. per unit (i.e., per per cent of metallic anti- 
mony in the ore), the tax is 44 Bolivian centavos per 
metric quintal (100 kilograms) of metallic antimony, 
or 4.40 bolivianos per metric ton (approximately a long 
ton). When the market price is between 6 and 8s. per 
unit of antimony, the tax is 44 centavos plus 4 centavo 
for each penny above 6s. up to 8s. when the tax is 56 
centavos per unit. Above 8s. the tax is computed on 
a base of 56 centavos, augmented by 0.01 for each penny 
above 8s. Foreexample, if the ore is 60 per cent anti- 


mony metal content and the London market price is 7s. 
per unit, the tax would be 0.06 « (44 + 1." ) or 3.00 
bolovianos per metric ton. 


If the ore carries more than 







































Miner’s hut at one of the antimony mines 


13 kg. of fine silver per metric ton the tax fixed for 
silver is also paid on the percentage present, and a tax 
is similarly computed for other metals. The exporter 
must present the certificate of analysis. (Boletin 
Comercial An. 6, p. 17, 16 March, 1924.) 

The present United States tariff law admits antimony 
ore, natural and unliquated, free of duty; needle or 
liquated antimony (sulphide) pays jc. per |b., and 
regulus or metal 2c. per lb. 

The operation of antimony mines in Bolivia has been, 
almost without exception, on the basis of advances I 
money and supplies to the mine owner by some commet- 
cial house of Oruro, La Paz, or Potosi, any ore produced 
to be sold through that house on a commission basis 
and. with deductions covering the advances made 
each shipment, generally of 25 or 50 tons. These 
advances have been frequently made without any control 
or supervision on the part of the commercial house 4 
to how they were to be expended, and often the money 
has not been used at the mines so that the production 
fell far short of that anticipated. 

Most of the mines are purchasable, but at greatly 
inflated values, and there is generally a considerable 
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sum of back taxes to be paid; but the rental of anti- 
mony mines can be accomplished at very low figures 
on the basis of the weight of the ore exported and with a 
long-term option for purchase. This is undoubtedly the 
pest way for foreign capital to begin antimony operation 
in Bolivia. Mine managers, especially those with any 
engineering training, are very scarce in the country 
and must be brought in. All other assistance is 
available. 

Bolivian capital is difficult to secure. The question 
has sometimes been raised—by people trained to inter- 
pret statistics and stock quotations and to little else 
—why, if antimony is present in Bolivia in rich depos- 
its, so little is exported except when the price is 
abnormally high. The answer is clear to any student 
of Bolivia or to one who has been in the country, how- 
ever short the period; what Bolivian capital there is 
(and the Bolivian capitalists can be counted on the 
fingers of one hand) is more interested in tin and in 
silver; the small production is not due to lack of high- 
grade antimony ore or to excessive production costs. 
The production when the antimony market is abnor- 
mally high is due to guarantees and advances from 
foreign governments and financial houses to the mine 
owners. These mine owners generally own tin or silver 
mines also. The largest owner and producer of anti- 
mony mines in Bolivia in 1924 produced much other 
ore, and the value of his antimony output was but a 
third of that of his total ore production. 

The following table shows the production of Bolivian 
stibnite in recent years: 


Bolivian Production of Stibnite, in Long Tons 


ES WSs SaaS a pcale Rees COP eee (NEES os venc wee ccc nenees 420 
ETO an rt et Wea hc vine dna ater sae 709 
cis g sso: suas re! sare BP JEM 5 ad :wd sane cnten.cs8 : 1,415 
aay 3. casa x eatee es DR RU Feiss 520s aisles ascalnees ters (b) 2,000 
adidas nels ioraecarsrs 39 '5 640 


(a) Approximately. (b) Estimated. 

Production in the first half of 1925 officially reported as 1,133 
long tons. 

Who are Bolivia’s competitors in antimony produc- 
tion? The chief producer of stibnite about two 
centuries ago was Hungary. The mines there became 
exhausted; then France discovered ard developed her 
mines and led in production until about 1908, when 
China took the lead and has maintained it. In recent 
years the Chinese production has been reduced and 
made uncertain through the revolution, which shows 
few signs of abatement. It is doubtful if Chinese anti- 
mony can ever be produced as cheaply as formerly, as 
high wages must be paid. Finally, much of the Chinese 
ore is so low in grade that it must be subjected to 
liquation before reducing to metal or using for anti- 
mony compounds, such as sulphuret, whereas Bolivian 
ore can be obtained of such high grade and in such 
quantity that liquation can be avoided. 

Mexico produces much stibnite and of good grade; 
it contains frequently, however, large percentages of 
oxide, which precludes its use for salts or for sulphuret, 
but not for reduction to metal. The Mexican deposits 
have been largely controlled for many years by Cookson, 
the British refining company of Newcastle. United 
States deposits are few and of low grade, running about 
30 per cent antimony. Other countries producing anti- 
Mony ores, in the order of their importance are: 
Algeria (largely oxide); Victoria, Australia; Asia 
Minor; Italy; Yugoslavia; Austria, and Spain. 

United States consumption of antimony, as refined 
metal, crude, and ore, has been steadily increasing. In 
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Stibnite from a newly opened mine in the Department 


of La Paz. Though the ore is black, it is so finely 
crystallized that in sunlight it photographs white 


1924 the consumption was nearly 25 per cent greater 
than in 1921. 


Consumption of Antimony in the United States 
From “Metal Statistics” 


Year Tons of 2,000 Pounds Year Tons of 2,000 Pounds 
WEG eth ute 19,795 ee 17,684 
WUE wc ainda clare 24,713 PRS ois sea eee 16,387 
Ree wee 22,573 Peas ooxKess 17,860 
CRU M aia elena 13,696 ROMS i vse 18,013 
WRG e sh aiwcaccos 20,065 


The imports of antimony into the United States in 
recent years have been: 


Antimony Imports into the United States 


Antimony content of metal, crude, and: ore 
Year Tons of 2,000 Pounds Year Tons of 2,000 Pounds 
SRNGRS.S os eas 11,686 Weis accuas 10,228 
1902...... : 17,118 SWS sas cee 9,344 
Weems cons 15,436 Reso parent cs 7,810 
1919 7,568 1924 8,175 
1920 10,499 1925 10,825 


The imports of antimony ore at the port of New 
York in 1925 were only 800 long tons, largely because 
no more was available, as it is difficult to buy from 
China, the operators there preferring to make the profit 
on refining to regulus. The amount of antimony recov- 
ered from alloys in the United States has increased 
greatly in recent years. 

Average prices of ordinary grades of antimony in 
New York have been as follows: 


Average Yearly Prices of Antimony 


In Cents per Pound 


1911 7.54 Sete Sdacncuaes 25. 37 See eas 4.96 
ORs 55 %.is 0-0 ai 7.76 Seeeendneas noe 20.69 1922.. 5.47 
CFOS sa58 7.32 BOG ce dus sas 12.58 1923 7.90 
1914 8.76 SeEtevscdaseas 8.19 Ss Oe 10.84 
BPM eRe ccahess 30. 28 SF et aceses 3 8.48 i See 17.49 


Recent prices, which rose as high as 25c. per pound 
in January, have been almost up to the war peak in 
spite of the large imports of 1925. 

The price fluctuations of stibnite, both the crude anti- 
mony sulphide and the liquated, follow closely those 
of the metal. The average price of powdered needle 
antimony for 1925 was 15c. per pound, or $336 per 
long ton, guaranteed 70 per cent antimony content. 

Stibnite ore of 60 to 65 per cent antimony content 
can be produced in Bolivia and sold at a splendid profit 
for $130 to $150 per ton, today. There are 130 sur- 
veyed and recorded antimony mines in the departments 
of Potosi and La Paz alone, from the majority of which 
such operating results can be obtained. Antimony ore 
is not regularly quoted on the New York market, but it 
is stated on good authority that it can be smelted here 
profitably. 












Having spent six months in Bolivia last year study- 
ing the antimony mining conditions, I am in possession 
of accurate and detailed figures of every item in the 
cost of production there. From these I conclude that 
Bolivia may very well one day replace China as the 
leading producer of this metal. 


Metal-Mine Fatalities 418 in Year 1924 


Accidents at mines producing metals and non-metallic 
minerals (except fuels) in the United States in the 
calendar year 1924 resulted in 418 deaths and 33,118 
non-fatal accidents, according to returns made by 
operating companies to the U. S. Bureau of Mines, 
The fatality rate, 3.51 per thousand 300-day employees, 
was 0.50 per thousand higher than the previous year’s 
rate, mainly because of the loss of forty-one lives in 
the Milford mine flood, in Minnesota, on Feb. 5, 1924. 
The non-fatal injury rate, 278 per thousand employees, 
was not materially different from the previous year’s 
rate of 275. During the full ten-year period 1911-20 
the average death rate was 3.85. 

According to operators’ returns to the Bureau of 
Mines, the industry employed 123,128 men in 1924, 
which is almost identical with the number of men 
working at the mines in the preceding year. Working 
time was equivalent to 35,734,008 man-shifts, a decline 
of about 2 per cent from the year before, and the 
year’s operations averaged 290 workdays per man, a 
reduction of seven days per man. 

Of the 33,536 accidents reported in 1924, only ten 
injuries resulted in permanent total disability. 


Sponge Iron Patents 


The publication of the statement in the Feb. 27 issue 
of the Engineering and Mining Journal-Press, page 372, 
that the Thornhill-Anderson sponge-iron process patent 
rights have been in litigation, is in error and we desire 
to correct this statement. 
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Llamas carrying 100-lb. loads of ore in strong native bags roped on with cords of llama wool 
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A New Siliceous Refractory 

According to The Southern Field, a magazine pub- 
lished by the Southern Railway, a new siliceous refrac- 
tory is being developed near Apison, Tenn. It appears 
to be an impure sandstone. On account of its physical 
and chemical resemblance to an Austrian refractory, 
known as “Baukite,” it has been named “Baukite” and 
is now being produced by the American Baukite Co., 
Apison, Tenn. An analysis follows: 





Per Cent 

BI as cas wae, Bar asd a ese ater la tg ae ACR Rate aa ee 95.84 
Dag 31S haca tw te SAA arg ae RA os ROE RIG OR CRE See 1.51 
MRD, <3 vo pie ein aneia e taghus Giais NS awe SE Die Ow te re 1.33 
SSM [o's ioe hick aie we S/O aaa ORE ee Re Ee 71 
SOR hs oo ¥en bs opel BDU aie Ae MSE Re eee 15 
DMRS sacra es arrw sy wissen oe Week es Pw pce PRIS UA Cen D ete a ate ee -40 
RIED” Bins: 35s tighe ore Ere wltain sb lerese a oe ine tee ere ee Sea .06 

100.00 


In tests made by the Pittsburgh Testing Labor- 
atories, a brick made up of 50 per cent Baukite and 50 
per cent common No. 2 fireclay successfully withstood 
a temperature of 3,146 deg. F. Ona standard reheating 
test of five hours’ duration at 2,552 deg. F., the 
specimen showed a contraction of 2.14 per cent. In the 
spalling test, the specimen withstood two immersions 
in water after heating to 2,462 deg. F. In a practical 
test made by a large brick company, using 50 per cent 
Baukite and 50 per cent high-grade fireclay, the speci- 
men is reported to have withstood over 4,000 deg. F. 

For repairing old furnace linings and coating new 
work, Baukite is said to have a distinct advantage in 
that it can be applied with a cement gun and the heat 
turned on while it is still moist. This is attributed to 
the fact that it has practically no expansion or contrac- 
tion in drying. 

Baukite has been successfully used as lime-kiln lin- 


‘ing, in fact, its properties were discovered by its being 


used like ordinary sandstone as lining for a kiln near 
Knoxville, Tenn. It is thought to be very suitable for 
lining cement kilns also. 


Vol. 121, No. 17 













a ee ee | 











April 24, 1926 


ENGINEERING AND 
MINING JOURNAL-PRESS 


681 





Cutting Mining Costs in the Southwest 


Stoping Methods Changed or Modified —Systematizing of Operations Important 
By Charles A. Mitke 


Consulting Mining Engineer, Bisbee, Ariz. 


cost of labor and supplies and the low price of 

copper have compelled many mine organizations 
in the Southwest to introduce changes in mining methods 
whereby the cost per ton could be lowered without mate- 
rially reducing the grade of the ore produced. Changes in 
methods and practice consist principally in the replace- 
ment of old equipment; a better distribution of tools 
and supplies; introduction of bonus or contract systems ; 
improved ventilation; substitution, or modification of 
stoping methods; and, in some instances, the application 
of the principles of “standardization” to underground 
practices. Results so far have been encouraging, and 
the mining cost has been lowered at many mines. At 
one particular mine, as a result of the adoption of a 
low-cost mining method, coupled with the application of 
standardization, both as regards operations and men, 
low-grade material, ranging from 12 to 20 lb. per ton, 
is paying substantial dividends on a 143c. copper mar- 
ket. The various improvements in methods of mining 
referred to above will be outlined in the following 
paragraphs. 


D=: RECENT YEARS, the prevailing high 


TENDENCIES IN CHOOSING EQUIPMENT 


Equipment—-There is a gradual tendency toward the 
use of small drilling machines and lighter steel. 
Machines of jackhammer type are necessary at prac- 
tically all mines for breaking boulders, as well as heavy 
drifting machines for hard ground. In mines where 
conditions permit, the use of the light jackhammer 
machine, with light steel, for drifting and stoping 
ground of medium hardness has affected a considerable 
saving. 

The stoping machine, on the other hand, has a field 
of its own. In a few instances, however, adjustments 
have been made so that the same kind of steel may be 
used in both jackhammers and stopers. Where condi- 
tions are feasible, such a change is well worthy of 
consideration by any mine organization. 

Old and worn-out machines are being replaced 
promptly by new ones and a better finish has been 
accomplished in the sharpening and tempering of drill 
bits. 

There is a more general use of electric haulage. The 
Storage-battery motor is used mainly as a gathering 
motor, to make up trains for motors of the trolley type, 
or to handle supplies. 

Distribution of Tools and Supplies—In general, spe- 
cial trucks are now used for timber, tools, and powder, 
one of individual construction being used for each class 
of supplies. These special trucks are used both on 
Surface and underground. In those cases where large 
cages are in use, the trucks, after being loaded on sur- 
face, are run directly on the cage, lowered, run off the 
Cage, and taken direct to the underground storage place, 
the timber going to underground timber stations, while 
tools are routed to underground tool rooms, and powder 
to the explosives magazines. 

Very little hand sawing is now done underground, 





as practically all timber is cut and framed to standard 
sizes on the surface. 


SPECIAL BOSSES FOR DISTRIBUTION 


Another step toward increased efficiency is the 
employment of supply bosses, so as to effect a better 
distribution of tools and supplies underground. These 
bosses, with their assistants, supervise the routing of 
tools and supplies through the mine, and insist upon a 
regular schedule being maintained, so that when the 
miners come on shift, instead of waiting for supplies, 
or having to go in search of tools themselves, everything 
is conveniently available, either at the working place or 
in suitable storage drifts, ready for them to begin work. 

Bonus or Contract Systems—In most mines approxi- 
mately 25 per cent of the underground force is either 
on bonus or contract. There is, after all, very little 
difference between the average contract and bonus 
system. Both guarantee day’s pay, as the moment the 
contract rate falls below day’s pay it either automati- 
cally terminates itself or the man is placed on day’s 
wage, whereas bonus systems do not become operative 
until the miner makes over and above the scheduled 
daily wage. 

Contract systems are usually based on a certain rate 
per foot, the figure agreed upon being an amount that 
it is believed will allow the man to make a sufficient 
advance over the day’s wage to encourage him to per- 
form the extra work. The bonus, on the other hand, 
is based on a sliding scale, depending on the character 
of ground, the amount of footage “pulled,” and other fac- 
tors. Both bonus and contract systems make it possible 
for the men, individually, to make anywhere from $1 
to $5 a day above wages, but the average increase of all 
bonus men is usually from $1.50 to $2 per day. 


DEVELOPMENT WORK UNDER BONUS SYSTEM 


In general, prospect and development work is put on 
bonus. The prospect and development branch of mining 
is usually behind at nearly all mines. When such head- 
ings are put on contract or bonus, they are, as a rule, 
driven at greater speed for less cost than when per- 
formed on day’s pay. The ambitious miner usually 
prefers to be on contract or bonus work, as his earning 
power then is limited only by his own ingenuity and 
personal efforts. 

In a few mines a bonus system is being developed for 
bosses and foremen, and, in exceptional cases, for men 
on stoping. However, the maintenance of the grade of 
the ore and prevention of dilution being such important 
items, very few companies have as yet been able to 
work out a satisfactory bonus system for stoping. 

Regardless of objections that may be raised to hav- 
ing only 25 per cent of the working force on so-called 
bonus or contract, the advantages greatly outweigh the 
disadvantages. 

Improved Ventilation—Good working conditions are 
just as essential as good tools. Continuous inhalation of 
vitiated air in hot, humid working places results in 
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lowering a man’s efficiency, which, in turn, causes him 
to become dissatisfied with his job, and is one of the 
principal reasons for the large labor turnover in a good 
many camps. In those mines where the ventilation has 
been kept well abreast of the stoping, good tonnages 
and low costs are being obtained, whereas in those in 
which the ventilation has been somewhat neglected, 
the effects are reflected in both the lower tonnage pro- 
duced per man as well as the increased costs. 


CHEAPER MINING METHOD 


Substitution or Modification of Stoping Methods—In 
recent years many changes, or substitutions, have been 
made in methods of stoping various classes of ground. 
The following table illustrates some of the changes 
effected : 


Former Method Changed to 


cater ue aaed { Square set with slides (or rills) 
Square set ....--eeserececcses ) Mitchell system 

Horizontal cut and fill......... Incline cut and fill 

Horizontal top slice ........... Caving (incline-raise system) 


The most marked change has been from various 
methods of caving, including top-slicing, to the incline- 
raise system of caving; the tonnage mined by this lat- 
ter method has been increased from approximately 
17,000 tons to 27,000 tons per day. 

In high-grade mines, in the average ground, square 
setting has been pretty well replaced with square sets 
and slides, timbered-rill stoping, and Mitchell stoping. 
Smaller stopes are now more generally used, such as 
S by 3- or 2 by 6-set sections, instead of the large 
blocks formerly taken, which ranged from 6 by 6- to 
10 by 10-set sections. 

In exceptional cases, such as stopes in heavy ground 
which also contains considerable sulphur or pyrite, the 
small-set section of 2 by 6 sets, with close filling and 
hand shoveling, has been found to be by far the safest 
method of minimizing fire risks. 


GREATER LEVEL INTERVALS 


A distinct saving has also been accomplished in 
development work in high-grade mines by increasing 
the interval between main levels connecting the shaft 
with the orebodies. Instead of driving main connecting 
levels every 100 ft. through waste, as formerly, these 
are now located at 200- and 300-ft. intervals. In the 
orebodies themselves, however, the 100-ft. interval for 
small sublevel drifts is, of course, still used for con- 
venience in stoping. 

Though approximately 2,500 tons per day is at 
present being stoped by the horizontal cut-and-fill 
method, there is a tendency toward the incline cut and 
fill. At present the tonnage mined by both the hori- 
zontal and incline methods is about equal. In ground 
containing many large waste boulders, which must be 
sorted out and left in the stope as fill, the horizontal 
method is still preferred, even though somewhat more 
expensive than the incline system. 

Top-slicing, used generally in the iron mines of north- 
ern Michigan, introduced into northern Mexico some 
years ago, and later into Arizona, is fast disappearing 
from the mines of the Southwest. Ten years ago, more 
than 10,000 tons of ore daily was stoped by this method. 
Today, less than 1,000 tons is mined by top-slicing, as 
the incline-raise caving system has largely taken its 
place. Though essentially a caving system, top-slicing 
requires approximately the same quantity of timber as 
square setting and is, therefore, a very high-cost 
method. 
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The dilution of ore, when stoped by top-slicing, is 
low—estimated at approximately 5 per cent. However, 
in mining by the incline-raise caving system, it hag 
been found possible, when the drawing is well con- 
trolled, to keep the dilution as low as 10 per cent. As 
the mining cost for top-slicing is usually two to five 
times that of the incline-raise system, it is apparent 
that where the increased dilution is slight, a decided 
advantage is gained by the greatly diminished mining 
cost. 

The most important caving methods used for large 
tonnages in the Southwest today are: 

Approximate Daily 


Method Tonnage 
TVG ARETE CIES «5650 651 55K uso a Oe aS 1,000 
Shrinkage with subsequent filling ............ 2,500 
Shrinkage with simultaneous pillar caving.... 10,000 


Incline-raise system 27,000 


The incline-drift system, as practiced in Morenci, 
provides for the ore being drawn through incline drifts 
into chutes, where the ore is measured. The incline 
drifts are timbered with regular drift sets, and where 


_ these drifts are carried to the apex along the ridge and 


connected, they provide two openings to the working 
place. The method of drawing off is similar to that of 
the incline-raise system, with the exception that the 
man who does the drawing works in a drift-set instead 
of a very heavy square set. 

Shrinkage with subsequent filling is used in high- 
grade mines where the ore is firm and the walls and 
back stand readily without timber. After the stope is 
carried up and the ore drawn out, leaving a large 
underground cavity, the opening is then filled with 
waste. This method is now used only to a limited 
extent in several mining districts. 

Shrinkage with simultaneous pillar caving ranks 
second in importance as regards daily tonnage extracted. 
It is suitable for flat orebodies in which shrinkage 
stopes are carried up, leaving pillars, and in the final 
draw the pillars are also undercut and drawn with the 
general mass of the ore. As all this ore is measured 
by being drawn into hand or motor cars, the drawing 
is well under control, as the tonnage from each chute is 
regulated, which brings the capping down evenly. 


INCLINE-RAISE CAVING IMPORTANT 


The incline-raise system is the most important, as 
regards tonnage. A greater daily tonnage is drawn by 
this method in the Southwest than by all the other 
underground systems put together. By this method, all 
hand tramming is eliminated; the ore is drawn at the 
square sets, runs by gravity through the grizzly (where 
large boulders are broken), and from there right into 
the main haulage raises. Though it is difficult to meas- 
ure the ore accurately from each finger raise, neverthe- 
less certain approximations have been made, such as 
allowing from 25 to 75 tons of ore to be drawn from 
each finger raise—an amount sufficient to fill the ore 
chute beneath. When a number of these storage chutes 
are filled, they are then drawn empty by the motor 
crews. Another expedient used is to take time readings 
on a measured quantity of ore as it runs from the 
finger raises, and use that measure of time as an 
approximation for a certain tonnage. Large boulders 


of hard rock and wet ore present difficulties in drawing 
off the required tonnage in the specified time. How- 
ever, if sufficient care is exercised, experience has shown 
that the drawing off may be fairly accurate by this- 
method without excessive dilution. 
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Though numerous experiments have been tried out to 
improve the incline-raise system, up to the present no 
fundamental changes have been developed since its 
introduction in the low-grade mines of Arizona some 
years ago. One of the recent minor improvements, 
however, has been the strengthening of the square set 
in which the chute-tapper works. Cribbing has also 
been extended up the four-finger raises served by the 
square set for a distance of from 1 to 3 ft., depending 
on the firmness of the ground, the object of this being 
to distribute the drawing more evenly over the area 
allotted to each of the finger raises. The largest ton- 
nages per man, in underground mining, are obtained at 
present with this system. 

Standardization—Although all the above-mentioned 
changes and modifications have resulted in a decrease 
in operating costs, the most marked results have been 
obtained where such changes have been accompanied 
by the application of the principles of standardization 
to both operations and men. For example, at one par- 
ticular mine practically all the high-grade ore had been 
exhausted and the life of the entire enterprise was at 
stake unless the extremely low-grade material (0.6 
to 1 per cent copper), hitherto considered non-commer- 
cial, could be mined at a profit. As a first step, the 
lowest cost underground stoping system (the incline- 
raise system) was adopted, by which a daily tonnage of 
approximately 15 to 20 tons per man could be produced. 
Even this low-cost system (ranging from 60c. to 80c. 
per ton), however, with its large daily tonnage per man, 
was too expensive for the low-grade material to pay 
operating costs and yield the desired profit. 


MANAGEMENT OF LABOR BIG FACTOR 


The next step was the standardization of operations 
and a more thorough classification of the underground 
force. The men were moved around from one job to 
another until it was learned just which job each particu- 
lar man could do best. He was then allowed to follow 
up this branch of mining, so as to perfect himself in 
one special class of work, even though it might be a 
very humble task. All preparatory work in stoping was 
contracted to various groups of contractors, who per- 
formed different stages in developing a block of ground, 
each group specializing in his particular unit of work. 
Approximately ten different stages, or units, are 
required to bring a block of ground to full production. 
There are thus ten different classes of work to which 
men must be fitted. 

This fitting the man to the job and getting the job 
down to a regular routine is usually known as “stand- 
ardization”’—the application of common-sense business 
principles to any line of industry. 

By uniting standardization with a low-cost mining 
method, the tonnage per man at the property referred 
to above has been raised to 26 tons, and the mining 
cost reduced to the remarkable figure of 40c. a ton. The 
result is that this property will be able to show a good 
profit on a 143c. market, when mining ore containing 
only 12 to 20 lb. copper per ton. 

Many of the large domestic producers of copper must 
in the comparatively near future face the same prob- 
lems that the company under discussion is solving so 
satisfactorily. A large number of these are mining 
lower-grade ores today than they did five years ago, 
and, in all probability, must work on still lower-grade 
Ores five years hence. To meet this situation they 
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will either have to receive an increasing price for their 
copper, or work out some method of lowering costs. If 
the latter becomes a necessity, it is quite apparent that 
there will be a premium on more economical production 
methods. It is therefore logical to assume that frequent 
surveys of all underground operations and the more 
general application of the best standardized methods 
may effect economies which will enable operators to 
meet these changing conditions. 

Estimates show that in metal mining more than 50 
per cent of the total cost of production is chargeable 
to labor; therefore the proper directing and system- 
atizing of the activities of labor is a very important 
factor in the standardization of mining operations. 

In standardizing underground work, three funda- 
mental considerations apply to all mines: In the first 
place, good working conditions must be provided. In 
the second, every detail connected with the work must 
be analyzed so as to permit of standardization of the 
various jobs, whether it is in preparatory work for min- 
ing or actual stoping. Third, a more thorough classi- 
fication of the working force must be attained so as to 
place each man in the job for which he is best fitted. 


A Coal Situation 
By D. E. A. Charlton 


“This ’ere fuss tha miners an’ tha coal h’operators 
’ave ’ad,”’ said Cap’n Dick, “puts me in mind o’ sumthin’ 
that ’appened h’out h’in Grass Valley h’eight h’or ten 
year h’ago. We ’ad one o’ these ’igh-strung college 
chaps ’oo wanted to naw baout h’every thin, an’ seemed 
to be h’up h’on ’is toes h’on h’all that wuz gawin 
raoun tha mine. ’EKe wuz surface boss, an I mus’ say 
"ee kep things h’in neat and fitty shape. Daown by tha 
creek that ran near tha shaf’ we ’ad a pumpin’ plant 
that wuz used for to fill a tank that wuz used h’in 
case o’ fire, an one day ’ee wuz geekin’ raound an’ come 
cross sumthin’ that started im runnin’ ’is legs h’off back 
to the h’engine ’ouse. ‘Jim’ ’ee sez, brethles-like, 
‘Some bloody fool be figgern’ for to blaw h’up tha 
works, for there’s no water showin’ h’in tha gage h’on 
tha boiler h’at that pump ’ouse!’ So h’out they both 
rushes an’ daown to tha pump ’ouse. W’en they got 
there Jim thrawed h’open tha fire-door an saw right 
h’away that there wuz no sign o’ fire h’or ’eat. ‘Dam 
-me,’ sez ’ee, ‘guess tha bes’ thing be for both o’ we to 
get back to work.’ ” 


African Outlets for Mining Machinery 
Appreciated in Germany 


A number of mining concerns in the Southwest Pro- 
tectorate (formerly a German colony) are purchasing 
mining machinery on a fairly generous scale at the 
present time, according to Perry J. Stevenson, U. S. 
Trade Commissioner at Johannesburg, South Africa. 
In 1924 mining equipment imported into the Southwest 
Protectorate totaled £54,584 in value, of which £46,099, 
or more than 80 per cent, was supplied by Germany, 
£3,745 by the United States, and £1,610 by the United 
Kingdom. Of the South African total, which was 
£3,109, £1,113 was of South African origin and £1,996 
represented re-exports. Large developments are expected 
in the near future in connection with copper in the 
Southwest Protectorate, and they should also result in 
increased purchases of plant equipment. 
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Some Conclusions From Data Recorded in Swamps of South Louisiana Which 
Tend to Prove That They Have—Domes Should 


Be Studied as a Unit 
By Richard B. Thacker 


Civil Engineer, 2102 McKinney Ave., Houston, Tex. 


salt domes of Texas 

could be submerged 
as is much of the ter- 
ritory of south Louis- 
iana, I am reasonably 
sure that evidence of 
their presence would at 
some time appear about 
the domes in the form 
of “permanently bub- 
bling gas pools,” “ripple 
bubbles,” and oil seep- 
ages. These so-called 
permanently bubbling 
gas pools, as recorded 
on maps of the lake 
and swamp waters of 
south Louisiana, are 
due to continuously escaping gases, which cause the 
waters over areas of a few feet to 100 ft. in diameter 
to bubble constantly. The ripple bubbles, as recorded 
on these maps, are made by spasmodically escaping 
gases that cause little ripples to run for long or short 
distances along the surface water, like those produced 
by the protruding fin of a big fish swiftly darting just 
below the surface. 

Oil seepages call for no comment further than to 
state that of all the alleged occurrences that it has 
fallen to my lot to investigate during my entire activity 
in the Coastal territory, probably more than ninety- 
nine out of every hundred were put there as “plants” 
or “salts” by some ambitious property owner or some- 
one interested in the project, for me to find them; and 
that all the real oil seepages that have ever been 
recorded by me, over a period of twenty-five years, 
could be counted on the fingers of my hands. 


|: THE HIGHLAND 


Richard B. Thacker 





DOMES SHOULD BE STUDIED AS A UNIT 


My object in writing this article is to present to those 
interested some data recorded in the swamps of south 
Louisiana, which, I believe, lead one to think that the 
problems of the Gulf Coast saline domes should be 
worked as a unit, if we are to learn anything more 
about these phenomena. If we study the domes as a 
unit and not for any particular fractional holdings, and 
make our deductions and drilling locations from all 
data that have been collected over a period of years, 
regardless of whose property the locations fall upon, 
we surely shall render better service to the oil fraternity 
than by other methods of procedure. 

We have as evidence the permanently bubbling gas 
pool in Lake Piegneur, which is the only recorded per- 
manent exhaust for the big Jefferson Island salt dome. 
This pool covers an area about 100 ft. in diameter and 
is in constant agitation, acting as an outlet for the sur- 
plus gas trom the salt dome, which extends under the 


lake. The land portion of Jefferson Island rises to a 
height of 75 ft. and covers an area of ground of approxi- 
mately 206 acres. This salt mass can be traced through 
the ripple bubbles (gas coming up around the edge of 
the dome) and is found to cover an area of about 625 
acres which is submerged under the waters of Lake 
Piegneur. 

Salt is mined from the 900-ft. level of the dome, the 
best grade being found in the direction toward the 
lake. The greatest trouble with gas encountered in the 
mine is in the southeast side of the workings which is 
within possibly a few hundred feet of the side of the 
salt mass. Mining of salt in this direction will not be 
extended, for fear of gas accumulating in the mine in 
such quantity as to injure the property. 


GAS PooLs ARE VENTS OF SUNKEN SALT DOMES 


The Jefferson Island and Avery Island data present 
unusual opportunities of studying the salt domes from 
within, and anyone intending to follow the oil-finding 
branch of this business on the Gulf cannot afford 
to ignore these data. Were it possible to stop the flow 
of gas in Lake Piegneur, it is likely that other bubbling 
gas pools would appear somewhere around this dome in 
the lake, or that ground cracks would. open up on the 
land portion of the dome to give an exhaust for the 
accumulating gas. I believe this would hold good for 
every Gulf Coast salt dome. 

In prospecting for petroleum in the swamps of south 
Louisiana I classify the permanently bubbling gas pools 
as gas exhausts or vents of sunken salt domes, and 
where I have located one or more of these gas pools on 
any particular territory, I search for the ripple bubbles 
which, I believe, are the markers for the outer edges of 
the submerged domes. If I succeed in finding a reason- 
able number of these ripple bubbles near or within the 
bounds of one or more permanently bubbling gas pools, 
I supply the distances between the ripple bubbles and 
plat the supposed bounds of the newly located sub- 
merged salt domes. When these are eventually drilled, 
I believe they will prove up the salt masses. My next 
step in this work is to search the outer edges of the 
submerged dome for a distance of a half mile in all 
directions for indications of oil seepages. 


DRILLING INADVISABLE BEFORE ENOUGH DATA 
HAVE BEEN COLLECTED 


As all petroleum prospecting, surveying, tying in of 
data to section lines, and similar work in this region 
must be carried on for the most part in swamp terri- 
tory, covered with from several inches to 3 ft. of water 
the year around, it requires time and patience. But 
the hardest part of my work, after officials have gone 
over my reports and seen so much bubbling gas on 
their properties, is to prevent them from making futile 
drilling attempts in and around these indications of 
escaping gas, until I have recorded sufficient data to 
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Fig. 1—Surface data platted for swamp dome, 
Louisiana 


warrant making drilling locations. As this requires 
time, they have in some instances disregarded my 
advice in the matter, and have drilled and are now drill- 
ing over these gas pools, which work will probably 
result in nothing more than a series of dry holes. 

My interpretation of the data when collected is plat- 
ted, and with a written report of the work in hand, the 
parties interested make an inspection trip to all perma- 
nently bubbling gas pools; all ripple bubbles are traced 
out on the surface of the waters if those interested have 
the inclination and time to wait for them to appear (in 
some cases several weeks are required) ; and such data 
as I have supplied in connecting up this work are made 
known and pointed out on the ground. 

If oil seepages have been recorded on any part of 
the lands, these are given the highest rating of all 
data recorded, and additional time is devoted to further 
exploration work in their immediate vicinity with the 
view of obtaining telltale data through the escaping 
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Fig. 3—Surface data platted for a highland dome, Texas 


gas or oil on the water surface that will point to the 
direction and extent of the probable productive area. 

As the escaping gases and oil from the salt domes 
do not come to the surface along perpendicular lines 
directly above where they are really located in volume, 
it would not show good judgment to drill directly where 
such indications are found with the expectation of 
drilling into the oil pools (this has been proven by the 
drill and I have the logs to refer to), for these more 
or less volatile substances in their upward journeys of 
several thousand feet have been proved to have traveled 
In their zigzag courses equally as far along horizontal 
lines before reaching the surface. To drill a test near 
or directly in one of these bubbling gas pools will only 
result in a feeble gas-showing down to the first loose 
stratum, usually sand and gravel. When drilling is done 
beyond this point, the gas will stop. The oil pools of a 
dome may be located two miles away on the opposite 
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side from where one of these permanently bubbling 
gas pools has been recorded; through and along the 
lines of least resistance the gas has found its way 
around the salt mass. Permanently bubbling gas pools 
do not indicate the productive areas of a saline dome, 
and the only value that I attribute to recording a series 
of these gas pools on any territory is that they point 
to the probability of a sunken saline dome near by. 


ONE VENT INDICATES EXISTENCE OF OTHERS 


If the investigator has been encouraged by having 
recorded or having had some native point out one of the 
permanently bubbling gas pools on any territory in the 
swamps or lake waters of south Louisiana, he should 
follow this up with careful exploration for other gas 
pools within a radius of two miles. It has been my 
experience that other such gas vents or exhausts exist, 
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Fig. 2—Theoretical section of a swamp dome, 
Louisiana 


and in one particular instance in Lafourche Parish I 
recorded as many as five such permanently bubbling gas 
pools, which, when platted, formed a circle, within 
which much interesting data in the form of ripple bub- 
bles and oil seepages have been found. 

Ripple bubbles located within the bounds of a series 
of permanently bubbling gas pools indicate the approxi- 
mate bounds of a salt mass, and to drill a test within 
these markings would probably result in drilling into 
salt. 

With only these data recorded on south Louisiana 
territory we have not sufficient information at hand to 
warrant making a drilling location, for at this point in 
our exploration we have reached only the stage that 
might be determined from the levels of any of our 
Texas highland domes. That is, we probably will drill 
into salt at any point where the levels of the highland 
domes show a higher elevation than is shown on the 
adjacent territory (the ripple bubbles mark this in 
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Fig. 4—Theoretical section of a highland dome, Texas 





Louisiana territory), and if we expect to drill into the 
oil pool we must either record more data or drill around 
the salt mass for an indefinite period until the produc- 
tive area is discovered. 

Ripple bubbles on the water surface are probably 
produced by the accumulation of gases that follow 
upward along the irregular sides of the salt masses and 
which, when they have traveled the entire distances to 
the top of the salt walls, almost to the surface, force 
their way through the mud and water just above the 
outer edges of the salt plugs and escape into the air. 
My explanation for their appearance on the surface 
water at intervals of indefinite length is that a suffi- 
cient amount of gas must accumulate around the edge 
of the dome to blow a crack or crevice through the mud 
and water, and this gas may accumulate and blow out 
in the forms of ripple bubbles at any point above the 
edge of the salt dome. A plausible explanation as to 
why the gas escapes and shows on the surface water 
in the form of long streaks or ripples is probably that 
it accumulates along the edge of the dome in that shape, 
and as it blows its way through the mud and water it 
conforms more or less with the position in which it was 
released. 

After an oil seepage has been recorded adjacent to 
the ripple bubbles, as south Louisiana swamp data or 
the gas-emitting surface cracks on the Texas highland 
domes, it is my belief that three-fourths of this terri- 
tory may be eliminated and discarded as probably non- 
productive of oil in volume and that all efforts should be 
concentrated on an intensive study of the area between 
the oil seepage and the dome markings, until some 
specific recommendations will justify the driving of a 
stake for a deep drilling test. 

Many of the lakes in the swamps of south Louisiana, 
I believe, are eroded salt domes, dissolved and washed 
down by many high-water periods and overflows, but 
the telltale vents in the forms of bubbling gas pools, 
ripple bubbles, and oil seepages are there for us to 
record and study, and scattered through the inundated 
swamps cof south Louisiana this class of data is met 
with as often as the known locations of the highland 
salt domes of Texas. 


Zinc Distillation in Vertical Retorts 


C. Rott in Feuerungstech. (1926, Vol. 14, pp. 85-86), 
abstracted in Chemistry & Industry, gives a descrip- 
tion, with reference to plans, of a furnace for the 
distillation of zinc from ores in vertical retorts, 
sixteen of which replace the usual thirty-two horizontal 
retorts in a furnace of the normal size. The retorts 
consist of oval fireclay tubes with movable bottoms 
through which the residues may be discharged into 
wagons running below the furnace so that no zinc fumes 
escape into the air. The upper ends of the retort are 
funnel-shaped to take a beveled lid, which may be 
readily removed for charging the retorts from tilting 
wagons running along the top of the furnace. Along 
the middle of the furnace below the retort level a 
large mixing chamber is provided, in which preheated 
air and producer gas from lignite are mixed and from 
which the gas passes into the combustion chambers 
around each retort. The producer-gas inlet flue is 
below and the air-preheating flues are on either side 
of the mixing chamber; the flues for removing the 
burnt gases are on either side of the gas inlet flue. 
Condensers, which are larger than those usually 
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employed, owing to the retort charge being more than 
twice as large, project just inside the upper part of 
the retorts. The furnace is more easily operated, 
requires less labor in recharging and discharging the 
retorts and in the manufacture and replacement of 
retorts, and has lower running costs and a larger output 
than that with horizontal retorts. 


Two Methods of Producing Ductile Welds 


Two methods for producing ductile welds have been 
developed by research scientists of the General Electric 
Co., working in different laboratories hundreds of miles 
apart. Both of the methods, similar in some respects, 
mark a decided step in the utilization of the heat of elec- 
tric ares in the joining of metal parts in shop repair 
or construction work, or in the building of metal struc- 
tures. The one was developed in the Schenectady 
research laboratory by Dr. Irving Langmuir; the other 
in the Thomson research laboratory at Lynn, Mass., by 
Peter Alexander. 

In both processes, air is excluded from the metal by 
means of a bath of hydrogen or other gas. The forma- 
tion of oxides and nitrides in the weld metal is thus 
prevented, and the fused metal is as strong and ductile 
as the original metal. 

Announcements of these radically new methods of are 
welding are made in the March issue of the General 
Electric Review. In brief, the method developed by Dr. 
Langmuir in Schenectady is to pass a stream of hydro- 
gen between two electrodes. The heat of the arc breaks 
up the hydrogen molecules into atoms. These combine 
again a short distance in front of the arc into molecules 
of the gas, and in so doing liberate an enormous amount 
of heat, so that much higher temperatures can be 
obtained with this than with the usual welding methods. 
Since atomic hydrogen is a powerful reducing agent, it 
reduces any oxides which might otherwise form on the 
surface of the metal. Alloys containing chromium, 
aluminum, silicon, or manganese can thus be welded 
without the use of fluxes and without producing surface 
oxidation. 

The process developed in the Lynn laboratory by Mr. 
Alexander is based on the utilization of the chemical 
and physical properties of hydrogen and other gases in 
their molecular state. This process aims primarily at 
the prevention of the formation of the nitrides and 
oxides in the arc-deposited metal, which limit the ductil- 
ity of the usual arc welds. In this process the arc is 
struck between the metallic wire or carbon used as one 
electrode and the plate or work to be welded used as 
another electrode. The crater of the arc is always on 
the work to be welded. The gaseous atmosphere is sup- 
plied in a form of a stream around the arc. Pure hydro- 
gen, water gas, hydrogen-nitrogen mixtures, anhydrous 
ammonia, methanol vapor, and some other suitable gases 
can be used, according to the nature of the work. The 
hydrogen-carbon monoxide mixtures were suggested by 
Prof. Elihu Thomson; water gas and methanol are 
examples of such mixtures. 

This process makes the arc-welding process more effi- 
cient and suitable for the fields which at present are 
out of its reach. Low-carbon steel, alloy steels, and 
most of the non-ferrous metals and alloys can be welded 
with success by this process in suitable gaseous 
mixtures. 
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Phosphorus Iron Ores on the Cuyuna Range 


Geologic Series Grouped Into Three Classes—Phosphorus Largely 
the Result of Concentration—Deposits Widely Distributed 


By George A. Thiel 


Department of Geology and Mineralogy, University of Minnesota, 
Minneapolis, Minn. 


HE IRON ORES in the Cuyuna range, Minnesota, 
are commonly grouped into two classes on the 
basis of their phosphorus content. These are the 

so-called “low-phosphorus high-silica” ores and the 
“high-phosphorus low-silica” ores. In addition to the 
merchantable ores there-are numerous orebodies, some 
of sufficient size to warrant operation, in which the 
phosphorus content is too high for present-day furnace 
practice. The object of this paper is to point out a 
possible origin for much of the phosphorus now in the 
ores and to offer a suggestion with reference to its 
erratic distribution in some of the orebodies. 


GENERAL GEOLOGICAL RELATIONS. 


Rocks of the Cuyuna district, Minnesota, have been 
grouped into three classes:* (1) metamorphosed, sedi- 
mentary and igneous rocks alternating each other in 
beds and lenses, usually with a steep dip due to ex- 
tensive folding; (2) igneous rocks intruded into the 
metamorphosed rocks subsequent to their metamorphism 
and deformation; and (3) younger strata which lie 
horizontally on the eroded surface of the older rocks. 

Included in the first class are the iron-bearing forma- 
tions which are composed of interbedded chloritic, 
micaceous, quartzose, and hematitic schists and asso- 
ciated lenses of cherty iron carbonate, slate, and quartz- 
ite. The cherts are ferruginous and either massive or 
banded. Ore beds high in carbonate are usually green, 
fine-grained, and somewhat argillaceous. The slates are 
banded rocks locally high in amphibole and fine-grained 
magnetite. 

Rocks of the second class are but slightly altered. 
These occur as sills, dikes, and irregular intrusive 
masses cutting all of the older formations. The larger 
masses are mostly basic, but many silicic veins and 
stringers with typical high-temperature minerals are 
found cutting the members of the iron-bearing series. 
Association of the silicic stringers with the basic masses 
suggests a common origin, and will be described in more 
detail later in this article. 

Distribution of Phosphorus—A comparative study of 
the amount and distribution of phosphorus in the pro- 
tores of the Cuyuna range shows a much higher per- 
centage of P,O, than in the protores of the Mesabi 
Tange. Fifteen analysis of characteristic Mesabi taco- 
nite and paint rock’ gave an average of 0.0751 per cent 
P.O.. A similar calculation from analyses of Cuyuna 
range protores gave an average of 0.6732 per cent 
P.0., which is approximately nine times as great as 
the Mesabi figure. Table I shows the wide range that 
is characteristic of the distribution of phosphorus in 
the iron-bearing formation of the Cuyuna district. 


_—_—. 


*Published b 
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Table I—Percentage P.O; in Typical Specimens of Iron- 
Bearing Rocks of the Cuyuna District* 


Per Cent 
: P205 

1. Massive, dark gray, argillaceous iron carbonate rock from Kennedy 
ne OLE CE EO ER EEE EE ET PEPE ET ee 4.019 

2. Greenish black, laminated amphibole-magnetite rock, Adams mine, 
Se aan a8 oie Sa uae 54 Oaks ce dee REC UARTRES -090 

3. Massive pink ferruginous chert cut by high-temperature veins, Man- 
GAM TOG MD ies ons ci kin Sack don gene dehdaadakwedécadcsmalands . 100 
4. Grayish-green chloritic schist, Kennedy mine.................00+0+ 0.987 
5. Amphibolitic slate, Mangan No. 2mine...............0000eeceeeeee 0.572 
6. Hard, dense, ferruginous UII oso cs cca wanes eaaemewunen 0.263 
7. Bs anded ferruginous chert, Kenne NN ike ook ce ceddoenendawacees 0.077 


An equally striking range in the distribution of 
phosphorus is observed in the ores. Table II shows its 
average distribution in the four classes of ores shipped 
from the Cuyuna district. In several bodies of non- 
merchantable ore an average of over 1 per cent of 
P.O, is present, whereas, in some of the bessemer ore, 
percentages as low as 0.012 P,O, are reported. In many 
cases abrupt changes in the content of phosphorus are 
encountered along the strike of the ore formation. 
Such changes are not evident from a study of cargo 
analyses, as the ores are mixed to maintain a nearly 
uniform grade. 


Table Il—Average Percentage of P.O; in Various 
Cuyuna Range Ores* 


Per Cent 
P205 
Bessemer . PO Ee ee ee eee L ET OEE Pee Pe ee ore T 0.043 
Non-bessemer: 
ERE PINION Soo cane cack acnbnenasademaenen eae 0.073 
RECN DNPEINORNS 6.0 o's sc cuekke dccccncnens cewnnascetetaes 0.170 
WEORARTIONOONS o6 5.5.8 rds ccd edee ices eh macsendedekdeudusane 0.241 


PHOSPHORUS A CONCENTRATION PRODUCT 


In the ores of the Mesabi range the phosphorus 
content is a concentration and not a residual product.’ 
The slightly altered greenalite rocks contain little or no 
phosphorus, whereas the ores uniformly show a small 
amount. This same relation is true of the slates in the 
iron formation. The paint rock derived from the slates 
shows a higher phosphorus content than the original 
rocks. Leith gives evidence to show that much of the 
phosphorus has been carried into the ore by the leach- 
ing of overlying Cretaceous sediments and the weather- 
ing of the greenstone and granite bordering the iron 
formation. 

On the Cuyuna range some of the phosphorus un- 
doubtedly has been carried into the orebodies by proc- 
esses similar to those active on the Mesabi. However, 
the amount of phosphorus in the ore is, in many cases, 
lower than in the protore. Therefore, concentration by 
the agency of percolating ground waters does not in 
itself account for the present distribution of all of the 
phosphorus. 

In a previous paper*® I described in detail various types 





’For complete analyses see Minnesota Geological Survey, Bull. 
15, p. 150. 

‘Compiled by J. J. Craig, Minnesota School of Mines Experiment 
Station, Minneapolis, Minn. 

5Leith, C. K., Op. cit. 


°Thiel, G. A.: “High-temperature Mesgene Veins of the 
Cuyuna Range,” Econ. Geol., Vol. 19, p. 377, 1924 








Fig. 1—Apatite crystals (A, outlined in black) asso- 
ciated with quartz and biotite in a microscopic stringer 
cutting the wall rock at the Bonnie Bell mine. X 80 


of high-temperature veins cutting the Deerwood forma- 
tion. Where the ore has been concentrated the veins are 
decomposed and lose their identity. In the wall rock, 
however, all stages, from veins partially replaced by 
manganese and iron oxides to those with fresh, un- 
altered, high-temperature constituents are readily lo- 
cated. Such veins are present in the entire region that 
has produced ore. On the South Range they have been 
found at the Brainerd, Wilcox, and Adams mines, and 
on the North Range they are present in its southwest 
extremity at the Sagamore pit. At the group of mines 
in the region of Mahnomen Lake, including the Louise, 
Mangan, and Merritt mines, many of the veins are 
coarse and pegmatitic. Further toward the northeast 
at the Milford mine and north of Rabbit Lake at the 
Northland mine, fresh, unaltered veins from less than 
an inch to over a foot in width cut the metamorphosed 
sediments. 

Phosphorus in Form of Apatite—Apatite crystals are 
numerous in many of the veins. In the course of quartz- 
biotite-apatite-specularite veins the apatite is present as 
reddish-brown crystals over a centimeter in length. 
Fig. 1 shows a nearly colorless apatite crystal associated 
with quartz and biotite in a minute stringer a few 
millimeters in width. Such stringers are locally very 
numerous and form a network in the slates. 

The apatite is not all confined to the veinlets. A 
study of microscopic thin sections of various phases of 
the Deerwood formation reveals apatite grains in both 
cherty and slaty phases. In the South Range it is 
present in the amphibole-magnetite slates and in the 
North Range it is locally abundant in the cherts near 
veins with high-temperature constituents. Fig. 2 shows 
a cherty magnetite-martite rock taken near the wall of 
a vein. Numerous microscopic grains of apatite are 
present. The rock yields 1.10 per cent P,O,. (See 
sample No. 2 in Table III.) 


Table I1I—Showing the Percentage of P.O; in High- 
Temperature and Associated Rocks from 
the Cuyuna Range 
(R. J. Leonard, analyst) 


Per Cent 
Pe Os 
I, Quartz-biotite-apatite-specularite vein cutting ferruginous chert.... 1.76 
2. Ferruginous chert from wall of vein. Apatite visible in thin section 1.10 
3. ‘Partly leached ferruginous chert high in iron oxide from same strat- 
RN ENO Be os nie ok cun sco ice mscas opiuke ae conics ica on ue ne 0.06 
4. Magnetite-martite chert from stratum cut by numerous high-temp- 
ED POM s cee ueus sconhusubs ane wore ei cuore oes 3.50 
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both microscopic and chemical analyses. The apatite 
occurs as globular and conical encrustations on walls 
of fractures and as a lining of vugs and cavities jp 
the hard ore. Its mode of occurrence clearly indicates 
secondary concentration in the ore by the same proc. 
esses that gave rise to the orebodies. With the leaching 
of the silica and the partial disintegration of the trop 
formation, some of the apatite in the veins and in the 
iron formation was dissolved and redeposited in the 
globular form. 

Source of Apatite—Small dikes, sills, and large in. 
trusive masses of dark subsilicic igneous rocks are 
abundant in the Cuyuna district. Fig. 4 is an outline 
map of east-central Minnesota showing localities where 
igneous rocks high in apatite have been encountered jn 
mining or exploratory operations. Most of the intru- 
sives are to the south of the deposits of merchantable 

















































Fig. 2—Photomicrograph of a cherty magnetite-martite 
rock near the wall of a high-temperature vein. X 10 


Numerous grains of apatite—not visible with this magnification— 
are associated with the magnetite in rocks of this type. 


ore, but several large basic masses are closely associated 
with the orebodies on the North Range. Apatite is an 
essential constituent of many of the basic rocks. 

At the Bonnie Bell mine granitic stringers with apa- 
tite grains are derived from a diabasic diorite intrusive. 
At the Adams mine the shaft cuts through a dark-green 
diabase altered to a groundmass of fine-grained chlorite 
in which are abundant, long, narrow laths of pink feld- 
spar phenocrysts. Large apatite grains are visible in 
thin section in both the chlorite and feldspar. The 
field relations clearly indicate that the diabase is an 
intrusive, for on nearing the contact with the mag- 
netite slate along the main drift, the diabase loses its 
porphyritic texture and becomes very fine grained and 
ophitic. Although no apophyses were observed at the 
contact, the high-temperature veins in the wall rock 
undoubtedly owe their origin to the large diabasic mass. 

The intrusive rocks to the southwest of the Cuyuna 
range are especially high in apatite. In townships 132 
and 133 N., Range 32 W., a large gabbro mass with 
associated anorthosite differentiates locally contains seg- 
regations of apatite. In thin section apatite is abut- 
dant in all phases of the rock. It occurs as stout 
euhedral prisms up to several millimeters in length m 
each of the essential minerals of the rock, and is par 
ticularly abundant in the secondary hornblende, Fig. 3, 





tHead, R. E., microscopist, U. S. Bureau of Mines, Salt Lake 
City. Personal communication. 





Apatite in the Cuyuna ores has been identified’ by 
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where numerous groups of long apatite crystals in a 
matrix of hornblende give the rock a texture similar to 
the laths of plagioclase in a diabase. Typical specimens 
of the rock yield an average of 1.95 per cent of P,O,. 

This widespread presence of large amounts of apatite 
in the igneous masses and in the stringers at great dis- 
tance from the intrusives suggests that magma high in 
phosphates was injected into the Deerwood series, and 
emanations penetrating into the minute joints and fis- 
sures locally deposited conspicuous amounts of apatite 
in the iron-bearing formation. Microscopic and chem- 
ical analyses of the veins and wall rock support such an 
interpretation. During the concentration of the ore, 
meteoric waters redistributed the phosphorus, depositing 
the greatest amount in the slaty phases high in alumina 
and low in silica. Some may have been added to the 
ore by the weathering of the basic rocks, but undoubt- 
edly a considerable amount is residual. 


EXPERIMENTS TO DETERMINE SOLUBILITY 


The solubility of phosphorus-bearing minerals and 
the concentration of phosphates by meteoric solutions 
has been previously demonstrated.* To determine the 
leaching effect of surface waters on the phosphorus in 
the various phases of the Deerwood series, samples of 
typical ores and protores were ground to 100 mesh and 
saturated with a solution containing equal parts of 





Fig. 3—Apatite crystals, white, in a gabbro intrusive 
cutting the Cuyuna iron formation. X 60 


spring water issuing from the base of the glacial drift 
and a humic acid solution obtained by leaching peat. 
Samples of 50 gm. each were placed in small funnels, 
and one liter of the solution was added a drop at a 
time and allowed to percolate through the sample and 
escape through a filter. After leaching for a period of 
thirty days, the increase in the amount of phosphorus in 
the solution was determined and the results were com- 
pared with analyses of the ground samples before and 
after leaching. Table IV is a compilation of the results. 

Each of the samples showed an appreciable loss, but 
the soft limonitic and manganiferous slates held to their 
Phosphorus most tenaciously. 

The laboratory evidence here recorded, in favor of the 
redistribution of phosphorus through the action of 


‘Graham, William: Econ. Geol., Vol. XX 319, 1925. 


(Summary 
of literature and experimental data.) 
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meteoric solutions, is supported by the high-phosphorus 
content of most of the concretionary iron and manganese 
ores and by other types of concentrations that are 
typically secondary. A picked sample of “kidney ore” 
lining a fracture contained over 1 per cent P,O,. It is, 
therefore, evident that the same waters that aided in 
the concentration of iron and manganese carried some 
phosphates in solution also. 


Table IV—Solubility of Phosphorus-Bearing Constituents of 
Cuyuna Range Ores and Protores in 
Meteoric Solutions 
(J. H. McCarthy, Analyst) 
Per Cent Per Cent 


P205 P205 Per Cent 
Before After P20s , 
Sample Leaching Leaching Loss 

Manganiferous iron ore, Sagamore pit......... 0.662 0.651 0.011 
Limonitic ore, Hillcrest pit.................. 0.834 0.818 0.016 
Concretionary psilomelane.................. 0.721 0.717 0.014 
Banded amphibolite—magnetite slate. ....... 1.064 0.981 0.083 
Pinks forvugimous Ghers « . 5... ccc ccccccccs 0.081 0.066 0.015 
OCU NOG cic acd cic cdecsienacens 0.893 0. 887 0.006 


BENEFICIATION OF PHOSPHORUS ORES 


The two types gf manganiferous iron ores on the 
Cuyuna range—that is, the high-phosphorus low-silica 
ores and the low-phosphorus high-silica ores—are used 
for two distinct purposes. The high-phosphorus ores 
are mixed with iron ore to increase the manganese con- 
tent of basic pig iron and the low-phosphorus ores are 
used for making spiegeleisen. Experiments conducted 
at the Experiment Station of the Minnesota School of 
Mines indicate that it is impossible to remove sufficient 
phosphorous from the high-phosphorus ores by any 
mechanical process of beneficiation to make that type 
of ore available for the manufacture of spiegel. 

Table V gives the average results of log washer 
tests of four samples of typical high-phosphorus ore. 
The iron and silica were decreased and the manganese 
and phosphorus increased. 

The lenses of magnetite ore in the amphibole-mag- 
netite slates of the South Range of the Cuyuna district 
give up their phosphorus by magnetic concentration, and 
Davis’ has shown the possibility of making a very high- 
grade bessemer concentrate from the low-grade mag- 
netite-bearing slates high in phosphorus. At present, 





*Davis, E. W.: Minnesota School of Mines Experiment Station, 
Bull. 9, 1921. 








Fig. 4—Outline map of the Cuyuna Range, central Min- 
nesota, showing localities (X) where igneous rocks high 
in apatite are intruded into the iron formation 


The region of productive mines is included in the oval to the 
Northwest of Crosby 








Table V—Average Results of Log Washer Tests on Four 
Samples of High-Phosphorus Manganiferous Ore 


Crude Ore Concentrate Tailing 

Per Cent Per Cent Per Cent 
RE ets ie eons rund eau sa ae eae oe 38.36 37.23 44.91 
MND CoS oa, ales vce ta aiao waar 14.43 17.32 6.91 
MMR oo Raech Ooh ee eeaesas ees 11.28 7.95 19.94 
Rt cic on nin ci cicis Sistem SiR Nie pieieches ww 3.90 2.73 6.94 
WENO 525. sna tau s cae en aes ee 0.140 0.150 0.115 
NA ARIINOD 35s on:5 5050 0: 510.5) oie wield. e'a eae a 0.35 0.42 0.18 
RING A OMINDD 5.2 5s:h\eisie'a 06> S04 00 9 ao 0.18 0.17 0.22 
RN 8 oan 'lo5-3 sie dbus Hale wiw alae © 8.65 9.11 7.45 
ORO NINN oo oo e.g Gino bo opie sitle tiie. 100.00 72524 27.79 
DR GI INN 5 ao oh oe wo hse oo siclaee a4 100.00 70.07 29.93 
Manganese, by weight.................. 100.00 86.69 13.31 


Increase in manganese...........5-++++¢ 


however, the deposits of this type of ore are not of 
commercial importance.” 

The phosphorus in the Cuyuna Range ores is erratic 
in distribution. Some of it may have been concentrated 
by the action of meteoric waters on the overlying 
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Cretaceous sediments and on the neighboring basic ig. 
neous rocks high in apatite. However, the presence of 
apatite as an essential constituent of numerous veinlets 
and stringers cutting the iron-bearing formations, and 
the high-phosphorus content of the wall rock near many 
of the stringers, indicate that emanations high in phos. 
phorus were given off from the basic magmas and 
deposited in the minute joints and fissures of the ip. 
truded sediments. Experimental data lead to the cop. 
clusion that meteoric waters aided in the redistribution 
of the phosphorus as the ores were concentrated. 

In conclusion I wish to express my thanks to members 
of the U. S. Bureau of Mines, especially T. L. Joseph, 
for data on Cuyuna ores; to R. J. Leonard for numerous 
chemical analyses; also to Dr. W. H. Emmons and 
Dr. F. F. Grout for helpful suggestions and criticisms, 


Arrangements Being Made to Check Results on a Commercial Scale 


A. J. M. Sharpe, in his review of world zinc conditions 
on April 1, 1926, for the American Zinc Institute, gives 
the following information on the development of new 
processes for the treatment of zinc ores: 

In no instance has finality been reached in the ex- 
periments except with the Waelz process, to operate 
which several plants are in course of erection, and in 
one case at least Waelz oxide, produced in Silesia, is 
being sold for reduction into metal. Information as to 
whether this method of treatment can be adapted: to 
sulphide ores is not yet forthcoming. 

One of the mining-finance houses interested in the 
Elmore process has announced that the commercial 
stage has been practically reached, and the results look 
so good that it is the intention not to issue licenses on 
royalty terms, but only to erect plants where ore pro- 
ducers are prepared to sell their concentrates outright 
or on a profit-sharing basis. 

The Coley process is now controlled by a London 
financial group which has optioned the world rights and 
is completing the erection of a ten-ton-a-day plant at 
Stewarts & Lloyds’ zinc smelter near Birmingham. 
The Coley plant consists of a rotary cylinder through 
which roasted ore is passed and subjected to a tem- 
perature of about 1,000 deg. C. and to certain reducing 
conditions. To obtain these conditions hydrocarbons, 
such as crude oil or powdered coal, are brought into 
contact with the heated ore, so that the hydrocarbons 
are cracked and, at the moment of cracking, release 
the carbon content in a nascent condition, with the 
result that the carbon effects the reduction. The zinc 
is recovered in vapor form and collected in bags for 
condensation. A recovery of 97 per cent or over of 
zinc is claimed, and, as working costs will obviously 
be low, the Coley process will have a wonderful future 
if its claims are substantiated by the working unit now 
approaching completion. So far as zinc is concerned, 
this process will either be a big thing or nothing. 

The last process and one on which many shrewd 


judges are pinning their faith is that known as “New 


Metallurgy.” This is a pyro-electrolytic-chloride sys- 


Thiel, George A.: “Commercial Possibilities of the Cuyuna 
a Slates.” Engineering and Mining Journal-Press, Nov. 8, 


tem, and its inventor claims that it possesses many 
advantages over the hydro-electrolytic method of treat- 
ment in use today. In comparison with the latter, only 
half the electric energy is stated to be required, pre- 
liminary roasting or sintering is eliminated, fuel cost 
is negligible, and the labor cost low. Recoveries of 
99 per cent of lead and zinc in even complex ores are 
claimed. 

Briefly, this treatment consists of three operations: 


1. Conversion in an apparatus resembling a small 
blast furnace, where, without the use of fuel or fluxes, 
the metal contents are converted into a slag or fluid 
melt of anhydrous chlorides at the low heat of 600 
deg. C. by a continuous low-pressure stream ‘of chlo- 
rine gas. 

2. Precipitation. The melt is then agitated and, 
at a black heat of 500 deg. C., is transformed into a 
single fused anhydrous chloride of a “key” metal (usu- 
ally zinc) by replacing the bases of all the other 
chlorides present by metallic zinc taken from (3) and 
stirred into the melt in granular form. The substituted 
metals are recovered in metallic and granular form, 
either singly or as alloys amenable to separation. 

3. Electrolysis. In this third stage the zinc chloride 
is separated by decantation from the precipitated metals 
and is resolved into metallic zinc and free chlorine by 
a novel electrolytic process using a small compact ap- 
paratus with a multiple series of cells in a single con- 
tainer, the electrolyte being still in a state of fusion 
and at a black heat (475 deg. C.). The same chlorine 
is used over and over again. 

“New Metallurgy” is the invention of Edgar A. Ash- 
croft, who based his work on the original discovery that 
lead and zinc sulphide ores are completely attacked by 
chlorine at 600 deg. C. with disengagement of elemental 
sulphur and that the resulting chlorides may be elec 
trolyzed. The process has been proved out in a one-ton 
plant in England, and the world rights, excluding North 
and South America, have been optioned by a well-known 
English mining house, which is erecting a ten-ton plant 
to check the results on a commercial scale. Obviously, 
it will be many months before the demonstration plant 
has completed a full series of working tests. 
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For the Metric System 


THE EDITOR: 

Sir—In “Discussion” in the issue of March 26 
appears the letter from Mark R. Lamb regarding the 
metric system as it is used or not used in South 
America, all of what Mr. Lamb says being true. This, 
however, is no case against the metric system. 

After several years spent in South American coun- 
tries I determined to my own satisfaction that the 
metric system would be a good thing for us to adopt 
in this country. Those countries all use some of the 
old Spanish measures such as varas, quintals, etc., but 
they are gradually being dropped. The legal system is 
the metric, and all packages that arrive there from 
foreign countries must be marked as to size and weight 
in the metric system. We may put on these packages 
our old-fashioned pounds and feet and inches, but the 
metric weights and measure must also be marked on the 
packages. Their railroads are all marked for distance 
in kilometers and the gages of many of them are so 
denoted. Practically all products of the country are 
denoted in the metric system as to weights and meas- 
ures. It is only when the people have to do with mate- 
rial imported from this country or England that the 
metric system is not used. It is plainly seen that this 
is forced onto them. 

The metric system is not compulsory in any of the 
South American countries that I know of, but that sys- 
tem is the legal one and the one used by the govern- 
ment. The people of those countries use feet and 
inches and pounds and buy lumber by the board feet 
because most of the material they buy comes from 
countries that are so benighted that they adhere to 
the old system. All French and German machinery that 
comes to those countries, that is of standard make, is 
built on the metric system. 

I have been in the business of building machinery 
and in allied industries for nearly forty years and can 
see no reasons for such estimates of cost of the adopt- 
ing of the metric system as are put out by the opponents 
of the system. There would be some cost to the manu- 
facturer of machinery, but it would not come as an 
avalanche. It would be a gradual change. The modern 
manufacturer has no scruples about discarding old or 
obsolete designs, but he preserves the drawings and 
information so that he can supply repair parts for the 
obsolete machinery. The same system could be applied 
when the metric system is adopted. 

I have read Mr. Halsey’s book of arguments against 
the adoption of the metric system and think it is the 
poorest argument against it. 

One of the first and most necessary things to do 
before the system is changed is to teach it in the schools 
and get the people to understand the system. When 
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this is done there will be but little trouble to get Con- 
gress to adopt it legally. While the Britten bill is a 
step in the right direction it does not accomplish what 
is best in the least time. 

I do not claim to be an adept in the use of the metric 
system, as it is not used in this country, but I can see 
where it can be used with the same facility in weights 
and measures as our decimal system of money is in 
making change or in computation. The metric system 
would show just the same improvement over our present 
system that our money system shows over that of 
England. 

The decimal system with any unit as a base would 
be an improvement over our present system, but as long 
as so many other countries use the existing metric base 
it would be much more convenient for our exporters if 
we did the same. 

The terms “world quart,” “world pound” and others 
given in the recent publication of the Metric Associa- 
tion are clumsy and should not be adopted. Why not 
stick to the world terms that are now in use and that 
are nearly the same in Spanish, French, and English? 

I have yet to find a valid argument against the adop- 
tion of the metric system except that of expense of 
making the change, and from my years of practical 
experience I should say that that argument was grossly 
exaggerated or magnified. J. A. THOMAS. 

Los Angeles, Calif. 





More About Western Lead 


THE EDITOR: 

Sir—I have read the letter from Prof. Bruce L. Clark, 
under the heading “Mining Makes Strange Bedfellows,” 
in your issue dated March 13, in which Professor Clark 
repudiates his report on the property of the Western 
Lead Mines Co. Concerning the property, I have noth- 
ing to say, not having seen it, but I have a good deal 
to say concerning his letter and the joint report of 
Professor Clark and Ira Judson Coe. Professor Clark 
emphasizes the fact that he is not a mining engineer. 
Then why did he not stick to his last and leave it to 
his collaborator Mr. Coe to make the report? Some 
time early in February I was asked by a client what I 
thought of Western Lead. I replied that I had never 
heard of it, so he showed me C. C. Julian’s advertise- 
ment and requested me to obtain information of same. 
The following day I called at Mr. Julian’s offices, 
explaining who I was and asking if they would be kind 
enough to give me some information. I was imme- 
diately shown a copy of a report purporting to be signed 
by Prof. Bruce L. Clark and Ira Judson Coe. After 
carefully reading the report, which rather impressed 
me, and taking some notes, particularly of the amount 
of exploration done on the property, I duly reported 
my opinion to my client. 

Last week my client called my attention to the letter 
appearing in your journal, and I naturally felt that I 
had been imposed upon, so I called at Mr. Julian’s 
offices, stated my grievances, and showed them Profes- 
sor Clark’s repudiation. They in turn produced the 





original report signed by Professor Clark and Mr. Coe 
and each page of same was duly initialed. In spite of 
the professor’s repeated denial that he is not a mining 
engineer, the following is what he puts his sig- 
nature to: 

“In conclusion we wish to state that the formation is 
right for Lead Ores.” 

“The cause of the mineralization has been definitely 
established.” 

“There is a quantity of available ore exposed over a 
wide area.” 

“The ore is readily concentrated and large masses of 
shipping ore can be easily developed.” 

“We have no hesitancy in recommending the property 
for extensive development and the erection of a mill to 
concentrate the ores.” 

“Attached are topographical and geological maps to- 
gether with photographs showing the structure and phy- 
sical conditions.” 


Professor Clark seems to place the onus of writing 
the report upon Mr. Coe, but I would point out that 
the report is signed by both, the professor evidently 
being the senior consultant, and the pronoun “we” is 
used throughout the entire report. 

It is common knowledge that the Corporation Com- 
missioner has taken steps to investigate the matter, 
but I am free to state that from what I can gather Mr. 
Julian is perfectly within his rights in quoting the 
report of the engineers he has hired and paid, directly 
or indirectly, to examine and report upon his property. 

From my personal knowledge of your sense of fair 
play, I feel sure that you will give my letter the same 
publicity that you have granted that of Professor Clark. 

Los Angeles, Calif. J. OWEN JAMES. 


oo 


Meteor Crater 


THE EDITOR: 

Sir—While reconnoitering in Arizona in the spring 
of 1907, hearing of Meteor Crater I hired a driver and 
buckboard and was driven there from the railroad. 
Going and coming and the necessity of returning before 
dark only allowed three hours on the ground—long 
enough to walk around the crater (I was not allowed 
in it) and to talk with the superintendent. From this 
trip I published an article “Meteor Crater,” in the 
Mining and Scientific Press of April 10, 1909, with 
two illustrations. I then said, and I have not changed 
in opinion, “The shortness of the visit and my igno- 
rance of literature on the subject made my impressions 
nearly valueless, but from casually examining many 
pieces of the silica, I thought it was the result of 
ascending hot waters, and that probably the pit was 
caused by the erosion of an underground stream, which, 
after its work in solfatarism, had carved for itself an 
outlet, and that the perpendicular circular walls resulted 
from a combination of faulting, causing the uplift and 
perpendicular jointing in harder rocks underlaid by 
softer. This conception I find has been consid- 
ered and discarded by capable men.” 

The article then contains a description of the crater 
and accompanying phenomena compiled from the vari- 
ous published articles. From the same sources I gave 
the geological column, from surface down, as follows: 
30 ft. of red sandstone; 200 to 350 ft. of yellowish- 
gray calcareous sandstone called the Aubrey limestone, 
then 800 to 900 ft. of light gray, almost white, fine- 
grained sandstone, and under this a thin stratum of 
yellow sandstone, the thickness not definitely known. 
It seems, however, to be the uppermost member of the 
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red sandstone beds which the U. S. Geological Survey 
says are 1,000 ft. thick. These sediments belong to the 
Grand Canyon series of the Carboniferous, and exteng 
70 miles in every direction, except where occasionally 
interrupted by volcanics, the nearest of which are 12 
miles southeast. The illustrations show the faulting 
at the edge of the crater, which is claimed in an article 
as the result of an explosion. The samples I examined 
during the walk around the crater appeared to me to 
show the ordinary gradation from unaltered rock to 
altered, and I take it the 974 per cent silica results 
from solution of soluble accompaniments, and that the 
key to the problem lies in a microscopic examination of 
complete suites of specimens, with present-day knowl. 
edge. Stress is laid on finding meteoric material under 
boulders from the crater. A detached rock weathers 
little in its comparatively rapid descent down a decliy- 
ity and could pass over heavy fragments that would 
gradually sink in the hill dirt. J. B. HASTINGS. 
Southgate, Calif. 
—<—<—<—<—<—___—_ 


The Practical Scientific Spirit 
THE EDITOR: 

Sir—It is a perfectly natural and expected result in 
metallurgy that certain concentrated “dry solutions” or 
“melts” will “replace” the furnace or other linings; 
in fact, many industries are constantly combating this 
tendency and studying how to overcome the “replace- 
ment” of “favorable” formations used by substitution 
of refractories. But in the case of deposition of ores, 
is it necessarily always “replacement”? Why not the 
removal of a “favorable” formation by the action of 
hot vapors or “attenuated solutions,” preceding an “in- 
jection” or intrusion of an ore magma, the latter to be 
deposited in the spaces formed by the “removal” of the 
limestone or other “favorable” formation? 

If the bedding of the limestone as shown in the 
geological section of the Tintic Standard mine (Engi- 
neering and Mining Journal-Press, Oct. 24, 1925, p. 646) 
is in accord with the facts, there is more than a hint 
that some beds at least were “displaced,” as indicated 
by the lines of bedding (as sketched) and by the nv- 
merous minor faults which were evidently contempo- 
raneous with the introduction of the ore. Furthermore, 
“The sedimentary rocks were covered by rhyolite flows 
before the mineralization, and the outcrops of the fis- 
sures show as iron-stained beds in the blue rhyolite.” 
These “iron-stained” fissures at the surface suggest the 
escape of gases and “attenuated” solutions, during the 
initial stages of fissuring and rupture preceding the 
intrusion of the ore magma, carrying with them soluble 
iron, perhaps silver and other metal salts, together with 
the dissolved elements “removed” from the “favorable” 
formation. The gases, even before final rupture and 
release of pressure, might have contained “volatilized” 
metals! If man, in the course of his metallurgical 
processes, can accomplish the “volatilization” of the 
usual vein metals, it does not seem at all improbable 
that nature should take advantage of this physical char- 
acteristic and discharge some “flue dust” into the more 
superficial zones to be condensed upon final rupture and 
sudden release of pressure and drop in temperature. 
The shattering, crushing, and partial disintegration of 
the crystalline structure of any rocks affected would 
afford an excellent depository for the emanations 
whether via thin solutions or volatilization, and, in 4 
“favorable formation,” innumerable avenues for attack 
and “replacement.” 
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In reviewing the reports by geologists of twenty 
years ago, the reader is continually confronted with the 
manifest effort to reconcile different sections of the 
same “lode” or deposits to the theories then current, 
only resulting in attempted complicated explanations. 

Getting down to the simple facts that are recognized 
in connection with dikes; with operations in pyro- 
metallurgy; and, elementarily, to the cake of artificial 
ice with its “vug” or “druse” (not solution cavity), 
lined with crystals from a “dry solution” (concentrated 
oxide of hydrogen), the student of the geology of ore 
deposits will advance more rapidly in the practical 
application of his science. LEVERETT S. ROPES. 

Helena, Mont. 


et 


Mining Engineering and Prominence 


THE EDITOR: 

Sir—We mining engineers make me laugh. “States- 
men,” “moralists” forsooth! For the first time in 
centuries we have a mining engineer-statesman, so we 
go about introducing ourselves “a mining engineer, like 
Hoover,” so that the public will believe in us. We 
forget that while he was strictly a mining engineer— 
that is, a short-time slave working for a slave pay— 
Hoover was only a mining engineer, and it was only 
after he got into the owner class that we began to hear 
about him (along with his bankers). 

A man who sticks as a mining engineer all his life, 
without making money in mines (operating, owning, 
selling to, building for, or trading in) is not worth 
writing this about. Mining engineering studies and 
practice are useful only as a basis for a financial success 
gained other than asa mining engineer. The very nature 
of “mining engineering” guarantees financial failure 
to its persistent followers. The more persistent and 
the older a mining engineer becomes, the less practical 
he is. If he is “consulting” he is more anxious about 
his “reputation” (God save the mark!) than he is about 
giving an investing inquirer a chance to make a mine. 
If he is managing, his jobs reach only from the begin- 
ning to the end of the mine, and each new job finds him 
less capable (say from sixty-nine on). 

The first ten years’ experience in general mining, if 
the changes are of average frequency, should prepare 
a student of life for any important task in it, and no 
mining engineer should remain one longer than that. 

Buenos Aires, Argentina. MARK R. LAMB. 





Uniform Mine-signal Code Needed 
THE Epitor: 

Sir—It seems to me that every: state should have the 
same mine-signal code, especially here in the West, where 
the miners are always on the move from one state 
to another, summer north and winter south. When a 
man works in one state for any length of time he gets 
to know the signals; then when he moves to another 
state he has to begin again and learn the signals for 
that state. Oftentimes he forgets himself and gives 
the engineer on top the wrong signal. Naturally in 
such cases the engineer does not know what move to 
make, or else makes the wrong move. Especially in 
sinking Shafts the signals should always be correct. 

believe a uniform mine signal law would prevent 
many accidents. PETER VUKOYE. 
Kingman, Ariz. 
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Mining Investment 


THE EDITOR: 

Sir—A statement appeared in a recent issue of your 
journal that the average man gets a poor run for his 
money who tries to invest or speculate in mining and 
that one out of 200 gets his money back in the prospect 
stage. This is true, but no reason was given for cause 
of this condition, nor were any remedies offered. 

Nine out of ten investors buy wildcat stock in pref- 
erence to shares in a legitimate mine prospect or 
partially proven property. Why? The wildcat pro- 
moter or broker by misrepresentation of facts offers 
him immediate profit. This cannot be done by the 
legitimate operator. It takes time to open an orebody 
and more time to mine and turn ore into money. 

The investor is largely to blame for his dense stupid- 
ity, buying without investigation. Stocks that will pay 
immediate profits and dividends are not for sale at 
bargain prices. But tons of literature and market let- 
ters are distributed weekly through the mails featuring 
these stocks as leading market issues. Who gets the 
investors’ money on this class of stock? Roughly 
speaking, the broker and advertiser. 

The average promoter or broker knows little or 
nothing about mining or ore reduction. A writer of 
wildcat copy told me he did not know a piece of ore 
from a doughnut, yet thousands of shares of stock are 
purchased on his recommendation of properties through 
market letters. The wildest flights of the imagination 
are used in enlarging an inch seam into a Comstock or 
Mohawk stope 50 ft. wide, and assays of spots of ore 
are advertised as placing property on a producing and 
dividend basis. Willful misrepresentation of fact is 
made with fraudulent intent. How so much of this 
stuff gets by Uncle Sam’s postal inspectors is a mystery. 
Practical mining men, engineers, and operators would 
not put a dollar into these so-called mines. 

The mining engineer renders a very poor service to 
the investing public. Qualified by years of training 
and experience, he should take the promoter’s and 
broker’s place in opening new properties, switching 
thousands of dollars from properties of questionable 
merit into legitimate mining enterprise. The dollar 
that goes into the wildcat does not produce a new dollar; 
it is profit only to the promoter and broker. 

Something should be done in the way of federal legis- 
lation. Blue-sky laws do not stop the buying of wildcat 
stock. The only remedy is to stop the man who dis- 
tributes them. The money derived from the sale of 
most mining stock becomes the personal property of the 
promoter. If a federal law required that 80 per cent 
of money raised had to be actually expended on prop- 
erties, wildcatting would soon stop. There is plenty of 
money to finance all legitimate mining and industrial 
issues, if proper legislation were passed to stop the 
crook. 

The legitimate mining company is forced to put out 
its own advertising matter and enter the brokerage 
business to raise development money. To use the 
expression of a large operator: “Mining has been 
prostituted with so many wildcat issues that the 
investor looks with suspicion on all offerings.” 

The rule of one out of 200 will still prevail unless 
the investor wakes up and demands something better 
than propaganda and wildcat copy for his money. It 

is up to him. T. F. BANIGAN. 


Tonopah, Nev. 
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OTHER LODE DISTRICT, California, still active; 

five major producing properties; mines over 4,000 

ft. deep; annual payroll $2,000,000; county taxes heavy. 
Dome mills lower-grade ore—Charters granted for 


two railways in Manitoba—Bingo Gold again in the 
limelight—Red Lake traffic heavy—Zinc deposits dis- 


covered in Gatineau district, Ontario. 


Bolivian lead deposits being exploited—South African 
diamond production increased in 1925. 


Mysore Gold decreases mining costs—Panama Gold 


to issue detailed statement soon. 


Senate passes potash bill authorizing $550,000 per 
year for prospecting possible areas. 







Coeur d’Alene Freight Rates to 
Portland Increased $1 per 
Ton, Effective May 1 


The freight rate on zine concentrate 
for export from points in the Coeur 
d’Alene district, Idaho, to Portland, 
Ore., has been advanced $1 per ton, 
effective May 1. In the early part of 
last year representatives of the Vieille- 
Montagne Zinc Co., of Belgium, visited 
the Coeur d’Alene district for the pur- 
pose of contracting for zinc concen- 
trate. The success of their visit de- 
pended upon securing a _ satisfactory 
freight rate to the seaboard at Port- 
land, there being several zine pro- 
ducers, notably the Sullivan Mining Co., 
ready to sign up, as the terms offered 
by the Belgians were more attractive 
than could be obtained from domestic 
buyers. As a result of negotiation, 
the 0.-W. R. & N. company (Union 
Pacific system) announced the follow- 
ing rates on zine concentrate to Port- 
land, effective until April 30, 1926: 
Concentrate valued at $30 per ton or 
under, $3.50; over $30 and not above 
$40, $3.75; over $40 and not above $50, 
$4; over $50 and not above $60, $4.25. 
A protest was filed by the railroad com- 
missioner of Montana with the Inter- 
state Commerce Commission, pre- 
sumably on behalf of the Anaconda 
Copper Mining Co., against this rate, 
but without avail. 

Shipments for export under contract 
with the Belgian company have been 
going forward during the last year by 
the Sullivan Mining Co. (Star mine), 
Highland-Surprise, Success, and Tama- 
rack. As the freight rate to Portland 


would expire by limitation on April 30, ° 


the Public Utilities Commission of 
Idaho recently applied to the Union 
Pacific to continue the rate. However, 
the Anaconda company was again on 


from other sources is published, due acknowledgment and credit will be accorded. 


Summary 


Corporation 


and records. 





Star Mine, Burke, Idaho, ready to ship 4,000 tons of 
concentrate per month—Mine wages reduced 50c. per 
day—Atlas Tunnel advanced 551 ft. during March. 


Leadfield promotion under fire by California State 
department; 
tioned; Julian has not permitted inspection of his books 


advertising methods ques- 


Arizona Commission settles boarding-house strike— 


United Verde options Old Mammoth mine. 


Auriferous conglomerate mined by hydraulicking in 


New Zealand; deposit contains 8d. per yard. 


weeks. 


Consultation Page will appear Next Week 


hand with a protest, claiming that the 
Portland rate gave a foreign concern 
an unfair advantage over domestic zinc 
buyers, and also pointing out that the 
zinc industry in the Coeur d’Alenes had 
in great measure been developed by the 


Anaconda company. Evidently the 
showing made by Anaconda was effec- 
tive, for announcement has been made 
by the railroad company that after 
April 30 the rate will advance $1 per 
ton. This increase will not effect 
Coeur d’Alene shippers for the present 
at least, for it is officially stated that 
the Vieille-Montagne company has 
agreed to absorb this increase. 


Birch Lake Area, East of 
Red Lake, Attracts Attention 


Many claims are being staked over a 
large region surrounding the Red Lake 
gold area, in the Patricia district of 
northern Ontario. The general trend 
of the favorable rock formation extends 
for many miles east and west of the 
original strike. Birch Lake, about 60 
miles east of Red Lake, is at present 
the scene of considerable staking activ- 
ity, and some encouraging samples have 
been brought out. Birch Lake, like Red 
Lake, has been recognized as a probable 
gold country for some years. 

It is expected that by next autumn 
the whole territory from Rickaby Lake, 
on the Manitoba border, about 70 miles 
west of Red Lake, to some distance east 
of Birch Lake will be prospected. The 
mineralized formation at Birch Lake 
area covers about twice as much ter- 
ritory as that at Red Lake. 

The boundaries of the Red Lake min- 
ing division will be extended so as to 
take in the Birch Lake area. It is re- 
ported that the Mining Recorder’s office 
at Red Lake has been doing a heavy 
business. 


Pioche district, Nevada, ships sixty-seven cars in two 





Slocan Silver-lead and Zinc Mines 
Have Large Yield from 
Shallow Deposits 


Since the early years of discovery 
some 270 properties in the Slocan min- 
ing district have, according to Dr. C. E. 
Cairnes, of the Geological Survey of 
Canada, shipped ore at one time or 
another. Of these, a maximum of 63 
were actively producing in 1918, of 
which 27 shipped more than 100 tons 
each. The period of greatest produc- 
tion is represented by the years 1912 
to 1919, inclusive, when the annual 
average production of silver-lead and 
zinc ores reached an estimated value 
of about $3,339,000. The ten years 
from 1915 to 1924 inclusive saw an 
aggregate production of 1,238,388 tons, 
valued at about $26,152,000. In 1924 
shipments were made from 40 proper- 
ties, of which 16 shipped over 100 tons. 
A total of 73,533 tons mined during 
this year had an estimated value of 
$1,481,719, represented by $662,331 for 
silver, $501,563 for lead, $309,784 for 
zinc, and $8,041 for gold content. 

Most of the properties in the Slocan 
district, have paid their way from the 
start, for the reason that development 
began on high-grade silver-lead shoots 
outcropping at, or discovered within, 4 
few feet of the surface. The tendency 
has been for these shoots to become 
zincky with depth and to persist to no 
great distance below the point of dis- 
covery. Development was not often 
carried far beyond pay ore, and, as 4 
consequence, a great many of the prop- 
erties closed down when the origina 
discovery was worked out. In severa 


instances, however, where the initial 
discovery provided unusually lucrative 
returns, development was continued t¢ 
depths of 1,000 ft. or more, and im- 
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portant shoots, which otherwise would 
have escaped observation by more sur- 
ficial explorations, were thereby dis- 
covered. 

Future developments in the Slocan 
district are largely dependent upon 
other such discoveries at depth, as the 
surface has been carefully prospected 
and most of the outcropping orebodies 
have been worked out. As compared 
with the apparent continuity of some 
of the more prominent fissured zones in 
the Slocan, no property has yet been 
developed to anywhere near the ex- 
posed depth of such zones, which, in 
certain instances, have been traced over 
a vertical range of several thousand 
feet. Nor has the relief of the district 
any apparent direct relation to the 
mineral content of the orebodies, as 
equally rich silver-lead deposits have 
been found on the lower as well as on 
the higher slopes of the hills. 

Within recent years there has arisen 
a greater desire on the part of mining 
companies to venture the expenditure 
of considerable capital in exploratory 
work at greater depths than heretofore, 
with the result that some very promis- 
ing discoveries have been made. The 
high price of metals and the evolution 
of a successful milling process for the 
treatment of its complex ores have 
done much to encourage development 
in this direction in the Slocan. 


J. G. B. Mining Co. Incorporates 


George J. Bancroft, mining engineer, 
of Denver, Colo., has incorporated and 
financed the J. G. B. Mining Co. of 
Twin Lakes, Colo. (Leadville district). 
The company is incorporated for one 
million shares of no par value. No 
stock is offered for public sale. The 
holdings embrace Mr. Bancroft’s Ten 
Broecke group, Sam E. Smith’s Ni- 
agara group, and the mill, tramway, 
= equipment of the Buehler Mines 
0. 

What is known as the Broecke vein 
is one of the large veins of the state. 
It has been exposed for a distance of 
4,500 ft. on the ground of the J. G. B. 
Mining Co., and probably extends much 
further. For considerable distances it 
is more than 20 ft. wide. Its ores con- 
tain lead, zine, copper, gold, silver, 
platinum, and bismuth, named in the 
order of their importance. 

The new company will continue the 
Niagara Tunnel several hundred feet 
along the vein, and then it plans to 
move the Buehler mill and tramway to 
a location where it can handle the ore 
from this tunnel. George J. Bancroft 
is president of the company, and J. G. 
Buehlen, of Brooklyn, N. Y., chairman 
of the board of directors. W. J. Kirsch, 
of Twin Lakes, is superintendent. 


Alaska Juneau in March 


During March, 1926, Alaska Juneau 
handled 306,100 tons, producing $143,- 
000, or 46.72c. per ton, at an operating 
cost of $140,100, or 45.77c. per ton, and 
an operating profit of $2,900, or 0.95c. 
per ton. Other expenditures and 
accrued charges totaled $30,900, leaving 
a deficit for the month of $28,000. 
Additions to milling plant and Ebner 
Preliminary work are reported to be 
5 per cent completed. 
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Star Mine, Burke, Idaho, Soon to 
Produce 450 Tons Per Day or 
4,000 Tons Concentrate 
Per Month 


The Star mine, Burke, Idaho, will be 
producing ore at the rate of 450 tons a 
day, the capacity of the mill, by the 
middle of May. On this basis the 
shipping product will be around 4,000 
tons of concentrate per month, of which 
3,000 tons will be zine and 1,000 lead. 
The zine product is shipped under con- 
tract to the Vieille-Montagne company, 
Belgium, and the lead goes to the 
Bunker Hill smelter at Kellogg. This 
is the culmination of one of the most 
interesting mining enterprises in the 
history of the Coeur d’Alene district, 
and its success is a fine vindication of 
the management of the Hecla and the 
Bunker Hill & Sullivan mining com- 
panies, which own the Star on equal 
terms and operate it under the cor- 
porate name of the Sullivan Mining Co. 

The Star property is west of the 
Morning and on the same vein. It is 
two miles south of the Hecla and on 
the opposite side of the high divide 
between Canyon Creek and the South 
Fork of the Coeur d’Alene River. The 
natural approach would be from the 
South Fork side, but owing to the 
already deep development of the Hecla 
mine and its excellent operating equip- 
ment, it was decided to enter and 
operate the Star through the Hecla. 
It was a daring decision, involving a 
large expenditure, intricate engineer- 
ing problems,. and possibilities that 
conditions might be encountered that 
would prove a barrier to the success of 
the enterprise. 

The plan contemplated extending a 
crosscut south almost two miles to the 
Star vein, starting from the 2,000 level 
of the Hecla mine. To make a long and 
highly interesting story short, the 
crosscut was extended as planned and 
the Star ore-shoot found as anticipated, 
and it has since been developed to an 
extent that permits steady production. 
The crosscut passes beneath the sum- 
mit of the divide at a maximum depth 
of 4,600 ft., and cuts the Star vein 
4,000 ft. beneath its apex. 

On the 4,000 level, which corresponds 
to the 2,000 level of the Hecla, the ore- 
shoot is 1,400 ft. long, extending east 
to the Morning end line, connecting 
with the Morning workings on the 
2,250 level. A large tonnage has been 
developed by raising and opening up 
new levels, ore removed in this work 
providing about 200 tons a day, which 
is treated at the Star mill at Kellogg. 


Pioche District Ships Sixty-seven 
Cars in Two Weeks 


Ore shipments from the Pioche dis- 


trict of Nevada for the last two 
weeks have totaled 3,325 tons, distrib- 
uted as follows: Combined Metals 
mine, 1,400 tons; Virginia Louise mine, 
800 tons; Black Metals mine, 675 tons; 
and the Bristol Silver mines, 450 tons— 
a total of 67 carloads. 

The Combined Metals mine is ship- 
ping its product to Bauer, Utah, where 
it is treated, and the production will 
be gradually raised to 200 tons daily. 
All work is now being done on the con- 
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tract system, which seems to be work- 
ing out satisfactorily under foreman 
A. M. Jensen, of Salt Lake City, Utah. 
The assay value of the product is gold, 
0.04 0z.; silver, 5.9 oz.; lead, 6.2 per 
cent; zinc, 15.5 per cent; iron, 20.5 
per cent. 

The Bristol Silver Mines has the new 
power plant working well, and condi- 
tions underground are most satisfac- 
tory. Present production of 30 tons 
daily is being gradually increased as 
the ore recently struck is opened up. 
This ore assays 18.0 oz. in silver, 10.6 
per cent lead, and 5.2 per cent copper. 

The Fortuna mines, operated by Earl- 
Godbe and Silas Thomas under lease, 
produced a carload of lead ore during 
the last month. Settlement was on a 
basis of 23.5 per cent lead and 18.9 oz. 
in silver. 

Increased interest is being noted in 
the Comet district, and examinations 
of the Lyndon and Stella mines were 
made recently by mining engineers 
representing Salt Lake City and Los 
Angeles capital. The Comet district 
has produced $100,000 during the last 
ten years from small but rich deposits, 
the ore being taken out for the most 
part by leasers on the Stella and 
Lyndon mines. 


Telephone Service One Mile 
Underground 


The deepest telephone in the world 
was installed recently at the bottom of 
Tamarack No. 5 shaft of Calumet & 
Hecla Consolidated at Calumet, Mich. 
This equipment was placed in opera- 
tion by the company’s electrical depart- 
ment, assisted by employees of the 
Michigan Bell Telephone Co. . The ver- 
tical shaft is 5,300 ft. deep. The con- 
necting cable weighs almost four tons. 
It is anchored to shaft timbers with 
fasteners that support the weight and 
prevent the line from sagging or 
breaking. 

Telephone communication with deep 
levels is not a new venture. Numerous 
telephones are in use in various shafts 
of the company’s property, but the one 
in Tamarack No. 5 is the deepest. A 
pumpman working at the dam where 
water from the conglomerate and Os- 
ceola lode departments is drained into 
the bottom of No. 5 will be in position 
to report water conditions constantly, 
which will contribute much to the effi- 
ciency of the pumping system. 


Arizona Industrial Commission 
Settles Boarding House Strike 


The new industrial relations depart- 
ment of the Arizona Industrial Commis- 
sion recently settled its first strike when 
differences between the management of 
the Katherine Gold mine and forty 
employees were arbitrated and adjusted. 
The mine is located 40 miles out of 
Kingman, Ariz. The employees walked 
out over a dispute about the food served 
at the company boarding house. J. C. 
Sanders, in charge of the industrial 
relations department of the commis- 
sion, accompanied by Tom Foster, State 
Mine Inspector, went to Kingman and 
interviewed the management and the 
men. Differences of opinion were ad- 
justed, and according to the commis- 
sion both sides are satisfied. 
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Mother Lode District of California Still Active 


Production Peak Reached in 1915—Five Major Properties Operating— 
Much Mexican Labor—County Taxation a Heavy Burden 


By George J. Young 


Associate Editor 


HE Mother Lode mining district 

of California, comprising Amador, 
Calaveras, and Tuolumne counties, as 
well as several other less important 
counties, reached its peak production 
in recent years in 1915, when gold 
production for the three counties was 
$6,343,362 and ore production 1,487,- 
296 tons. In 1924, gold production was 
$3,815,463, and ore and tailings handled 
totaled 680,637 tons. Complete 1925 
statistics are not yet available. Since 
the war the gold industry in these 
counties has had a hard struggle, but 
the larger properties have by plant 
betterments and the practice of rigid 
economy improved their operating 
position to some extent. Curtailment 
of development as a result of war 
conditions left the principal properties 
in a relatively precarious position, but 
for the last few years development has 
been extended and deeper levels opened 
out, greatly improving conditions in the 
several properties. 

Five major properties are producing, 
the Kennedy, the Argonaut, Central 
Eureka, Carson Hill, and the Plymouth. 
Of these, the Plymouth and the Carson 
Hill properties are in process of re- 
organization. Plymouth, in the hands 
of a receiver, was sold to the Argonaut 
Mining Co. by the London liquidator 
of the company prior to advertised 
sale under foreclosure proceedings in 
California. Upon the receipt of a deed 
from the liquidator, the Argonaut com- 
pany paid all outstanding claims, and 
the receiver in foreclosure was dis- 
charged. Since the transfer of owner- 
ship, the mine has been rehabilitated 
and an operating program established. 
A production of 70 tons per day is 
being made, and sinking from the 
4,300 to the 4,450 is under way. Pres- 
ent vertical depth of the mine is about 
3,940 ft. The vertical shaft, 1,600 ft. 
in depth, connects with an incline shaft 
of 60 deg. slope. The new level, 4,450, 
will be at a vertical depth of about 
4,070 ft. Exploration is being extended 
on several levels, and ore stopes are 
also being opened. A more economical 
milling practice is under investigation. 

The Carson Hill is in process of 
reorganization of operating practices, 
after a change of management and 
several changes of superintendents. 
Production is from 300 to 350 tons 
per day. Plans are maturing for a 
change in milling practice involving 
finer primary crushing, automatic 
weighing and sampling, and, inciden- 
tally, the elimination of stamps and 
the use of corduroy blankets as finish- 
ing appliances after tables. The cya- 
nide tailings plant and concentrate 
treatment plant will be continued 
under its existing arrangement. An 
interesting situation has arisen at this 
mine in conjunction with power and 
irrigation development. The Melones 
dam is under construction on the 
Stanislaus River below the settlement 
at Melones. According to present es- 


timates, based upon a dam 210 ft. in 
height, the impounded waters will be 





backed up and flood the valley below 
Carson Hill in which are the mine 
workings. Certain parts of the present 
plant will have to be moved to higher 
positions. Just what effect the higher 
water levels will have upon mine 
drainage conditions cannot be forecast, 
but the mine management is endeavor- 
ing to have the height of the dam 
reduced 20 ft., which will avoid inter- 
ference with present structures. As a 
result of the existing uncertainty plant 
improvements have been postponed un- 
til the situation has been adjusted. In 
the meantime the company is proceed- 
ing with development on present levels 
and has no immediate plan for opening 
deeper ones. Greater attention will be 
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given to the Calavaras lode, which is 
an important vein system. 

The Kennedy mine is operating sixty 
stamps and milling about 255 tons per 
day. Within the last three years two 
new levels, each 150 ft. in depth, have 
been developed, and sinking is in 
progress for another 150 ft. in depth, 
which will advance the vertical shaft 
to a depth of 4,612 ft. and open the 
4,500 level. The 4,350 level developed 
a high-grade ore enrichment in good 
milling ore. The Kennedy has been 
fighting down operating costs. A 
storage-battery locomotive is to be in- 
stalled on the 4,350 level and plans 
have been made to change the present 
steam hoist to an electric motor drive 
with a depth capacity of 5,000 ft., but 
this change is predicated on the results 
of development. Few or no changes have 
been made in the milling plant other 
than those required by mechanical 
maintenance. Present plans also con- 
template the erection of a steel head- 
frame, installation of increased air 
compressor equipment, and the elec- 
trification of the north shaft hoist. 

The Kennedy and Argonaut mines 
have completed a permanent connection 
between both mines on one of their lower 
levels. A refuge chamber has been pro- 
vided in an enlargement of the connec- 
tion, which is on the 4,600 level of the 
Argonaut and the 3,900 level of the 
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Kennedy mine. 
provided with iron doors set in concrete 


The refuge chamber is 


frames, compressed-air 
telephones. 

Central Eureka, at Sutter Creek, is 
milling at the rate of 170 tons per 
day, the lowest level at present being 
the 4,500, which is about 4,229 ft. in 
vertical depth. Sinking is under way, 
and a new level is to be opened out 
about 150 ft. below the last level, 
High-grade ore has been struck on the 
4,500 level, and ore grades as a con- 
sequence have been considerably in- 
creased of late. Preparations are being 
made to unwater the old Eureka shaft. 
The property was purchased later by 
the Central Eureka company, and fur- 
ther exploration is to be attempted. 

The shaft of the Argonaut mine has 
been deepened to the 5,350 level and 
the 5,250 station is now being opened. 
The shaft is 5,350 ft. on the incline, 
or 4,672.32 ft. vertically from collar to 
sump. It is the deepest shaft on the 
Mother Lodge, the present bottom being 
about 3,172 ft. below sea level. The 
lower part of the shaft passes into 
the hanging wall of the vein and cross- 
cuts are extended westerly to the vein. 
The vein at the 4,950 level was con- 
siderably faulted and not as wide nor 
of as good grade ore as on the 4,800 
level. On the 5,100 level the vein was 
narrower than on the 4,950, but was 
of better grade. The footwall of the 
vein flattened from levels 4,800 to 5,100. 
Although ore grades vary, no barren 
zone has been struck. As an example 
of the variation in the vein width, which 
averages 12 ft. on the 5,100 level, the 
vein reached a maximum of 60 ft. on 
the 4,800 level, which has produced 
182,000 tons of ore. Heavy stoping 
ground in the lower levels required a 
change in mining methods, resulting 
in the development of a method which 
is new in the district. A _ stope is 
started from a two-compartment raise, 
connecting levels, by carrying down, 
from the upper level, a vertical slice 
alongside the raise, timbering this 
with “butt caps” (horizontal stulls) set 
in hitches in both walls and _ tem- 
porarily supported by booms extending 
from the raise. The length of slice 
along the strike is about 5 ft., allowing 
for 4-ft. center spacing of stulls. 
Drilling is done by hand-held drills, 
and the ore is broken to the raise 
compartment, which serves as a trans- 
fer to the lower level. A_ second 
vertical slice is carried down on the 
completion of the first, and when this 
is completed the raise compartment is 
lagged and the raise filled with waste, 
the manway compartment being stripped 
of ladders and pipes, which are trans- 
ferred to the first vertical stoping slice. 
The stope is carried along the strike 
by successive pairs of vertical slices. 
Vertical timbers are used between 
stulls. Ore is broken from the footwall 
to the hanging wall. The method has 
obvious advantages and avoids under- 
cutting any considerable area of vein. 
The mine production is 260 tons per 
day, which supplies a_ sixty-stamp 
mill. Tailings are re-treated in 4 
custom plant. 

The Shawmut mine, which was at 
one time an important producer, is now 
to be definitely abandoned. South of 

the Shawmut, the Clio mine is being 
developed and increased milling capac 
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Central Eureka mine, near Sutter Creek, Calif. 


ity is being installed. At the Moore 
mine, near Jackson, shaft sinking has 
been completed to the 1,850 level, and 
exploration is in progress on the 1,800, 
640-south, and 1,100-north levels. The 
shaft is an incline varying from 52 
to 60 deg. in slope. The oreshoot on 
the 1,100 and upper levels is faulted, 
and subsequent work has been directed 
to finding its continuation on the up- 
per levels and sinking to open a lower 
level A large area of promising 
ground is now under control of the 
company. Near San Andreas, the 
Washington mine has reached a depth 
of 580 ft., and an increase of the mill 
to twenty stamps is under construction. 
About forty tons per day is being 
produced. 

Jackass Hill, in the Mother Lode area 
of California, southeast of Carson Hill, 
is to be explored. A tract of 230 acres 
has been purchased by the Bell Mining 
Co. and the Victor Gold Mines Co., 
which, it is said, will reopen the old 
Victor mine. The area is in Tuolumne 
County, north of Tuttletown. H. A. 
Morse is in charge of the new work, 
which is to be started in the near future 
by equipping the Bell and Victor prop- 
erties, 

At Copperopolis, which is west of 
the Mother Lode region, the Calaveras 
Copper Co. is operating steadily and 
producing 400 tons of ore per day. The 
lowest level is the 1,450, which was 
developed last year. The ore is treated 
by flotation, the concentrates being 
desulphurized on Dwight-Lloyd sinter- 
Ing machines and smelted in a small 
reverberatory furnace. Copper matte 
18 converted and the blister copper 
shipped to the Tacoma smelter. Cop- 
per production is about 600,000 lb. per 
aa Northwest of Copperopolis the 
old Wilbur mine has been reopend and 
Some production is being made. 
th wo gold dredges are operated in 
he region west of the Mother Lode. 
aa is the Jenny Lind, on the Cala- 

a River, which is one of the oldest 
7 d-dredging fields in California. The 

G 18 on the Tuolumne River near 
in Tange. Both dredges have been 

Page for several years. 

n the Mariposa Grant, the southern 


end of the Mother Lode, the Princeton 
Mining Co. is sinking a new shaft east 
of the old Princeton shaft and has 
attained a depth of 700 ft. It is 
planned to sink to the 1,000-ft. level 
before crosscutting. Three or four of 
the old mines are being operated by 
leasers. In all, about fifty men are at 
work. No little excitement was caused 
by the discovery of good-grade ore in 
the serpentine belt east of the Mother 
Lode veins. 

At Clearing House, on the Merced 
River, the Original Mining & Milling 
Co. is operating a small mine, which 
has been worked for the last seven 
years. Total production to date is 
$1,203,441. During 1925, 11,094 tons 
was milled, yielding a gross value of 
$167,642, or $15.11 per ton, the average 
head value being $16.95. Over a seven- 
year period the value recovered aver- 
aged $13.58 per ton. During 1925, a 
new level, the 1,100, was opened out, 
and the orebodies, although separated 
by a fault, were found. Development 
on the 950 level also disclosed ore 
shoots. 


LABOR CONDITIONS 


On the five principal Mother Lode 
mines, Kennedy, Argonaut, Central 
Eureka, Carson Hill, and Plymouth, 
about 900 men are now employed and 
about 1,000 tons of ore per day are 
being mined. Of the smaller properties, 
the Moore, Original Mining & Milling, 
Clio, Mariposa Grant, and Washington, 
about 200 men are employed and about 
200 tons of ore per day are being mined. 
Including Copperopolis, the estimated 
total number of men is 1,450 and the 
aggregate daily tonnage about 1,600 
tons. The aggregate annual payroll is 
in excess of $2,000,000. 

Labor conditions in so far as supply 
is concerned are good, but a large pro- 
portion of the available labor is Mexi- 
can and many of the workers are not 
especially skilled in mining. As a con- 
sequence, operating efficiency is not as 
good as it was formerly, but some im- 
provement is being made by a more 
careful selection of miners. At one 
mine 90 per cent of the underground 
labor is Mexican and at another 40 per 
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cent. Apparently this conditions is to 
continue. 


CouNTy TAXES 


County taxation is in most instances 
burdensome to the mines, which are at 
the whim of the county assessors. The 
operation of the King Act has resulted 
in converting the mines into the prin- 
cipal taxable industry upon which the 
counties can levy. Greater economy in 
county administration is needed, and 
the combination of the four Mother 
Lode counties, Amador, Calaveras, 
Tuolumne, and Mariposa, into one 
county would materially relieve the 
situation. The presence of good roads 
and rapid transportation have changed 
conditions from what they were in the 
days of the “hay burners,” and there 
is no special justification for the main- 
tenance of four county governments 
for an aggregate population of 24,519. 
Another growing burden upon the min- 
ing industry is the increase in indus- 
trial accident compensation charges, 
which appear to be excessive. 


Guggenheim Interests Reported 
to Have Taken Over Claims 
Near Prescott 


The American Smelting & Refining 
Co. is reported to have taken over a 
lease on the old Amazon group of 
claims about 18 miles east of Wicken- 
burg, Ariz., and has already begun 
active development work. The claims 
are known among mining men of early 
days as the Robert Groom group. 
Several months ago a lease on the 
property was given to another com- 
pany that worked it a short time. 


Co-operative Mine to Start 
Mill Soon 


The Co-operative Mine, Lordsburg, 
N. Mex., recently completed sinking its 
shaft an additional 200 ft., making the 
total depth 800 ft. Over 600 ft. of 


drifting. has been accomplished in the 
last few months, and it is reported that 
considerable high-grade shipping ore 
has been opened up. The mill is com- 
pleted, and milling operations are to 
be started at an early date. 
Walters is manager. 


H. C. 





Milling plant, Carson Hill mine 
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News From Washington 


By PAUL WOOTON 
Special Correspondent 





Senate Passes Potash Bill—Opposition Expected 
in House—Seven Million Acres 
Withdrawn from Entry 


HE Senate on April 14 passed the 

bill proposing an appropriation of 
$550,000 for the next fiscal year, and a 
similar amount for each succeeding 
fiscal year for four years, to provide 
for an effort to determine the location 
and extent of potash deposits or occur- 
rences in the United States. Following 
this action a large area in New Mexico 
was withdrawn from entry. 

Under the terms of this bill the work 
is to be undertaken by the U. S. Geo- 
logical Survey and the Bureau of Soils. 
A condition of the bill is that before 
undertaking drilling operations a con- 
tract must be made with the -land 
owners or those holding the mineral 
rights, under which the United States 
will be reimbursed for the cost of 
exploration, provided potash is found 
in commercial amounts or minerals are 
developed enhancing the value of the 
property. Owners of properties within 
a radius of ten miles also must enter 
into an agreement to observe a maxi- 
mum fair price, which the Secretary of 
the Interior will fix, in the event of 
the discovery of commercial deposits. In 
view of the increased value of their 
lands as a result of government pros- 
pecting, they also are required to agree 

to pay 10 per cent of their net profit 

on any potash they may produce until 
the government will have been reim- 
bursed for its exploration costs. 

The bill is expected to receive the 
approval of the House Committee on 
Mines and Mining, but the leaders in 
the House are said to be opposed to the 
measure, and it is doubtful if it can 
become a law in the face of that 
opposition. The leaders are thought 
to be influenced principally by the large 
expenditure which the bill authorizes. 
They also feel that the prospecting 
should be undertaken by private enter- 
prise, in view of the favorable reports 
on the geology and the frequency with 
which potash strata have been en- 
countered in the course of oil well 
drilling. 

On the other hand, it is argued that 
before private industry can be induced 
to undertake extensive exploration, 
provision would have to be made in the 
tariff law for protection in the event 
potash were found in commercial quan- 
tities. It is argued that even were 
deposits found which are comparable in 
extent and quality to those of Germany 
it would be many years before produc- 
tion could be accomplished at costs 
approximating those of Germany. The 
Germans, it is claimed, if forced to do 
so, could reduce the present low cost of 
potash by 35 per cent. 

Those in favor of government ex- 
ploration contend that there is no need 


to burden agriculture with the increased 
prices which would result from tariff 
during the exploratory period. If the 
government undertakes the work, there 
would be no need for a tariff, and at the 
same time the knowledge that an in- 
tensive search is being made would 
tend to keep prices at the present low 
level. 

The statement also was made that the 
German-French potash industry is 
divided as to policy. Those in control 
at present favor the sale of the product 
at comparatively low prices, with the 
idea of stimulating demand. Another 
element within the combine advocates 
the taking of the maximum profit while 
the opportunity exists. There is no 
telling, they indicate, when this latter 
group may attain the ascendency. They 
believe that $550,000 per year for five 
years is nothing more than business 
insurance which the American people 
can afford to pay. 

Senator Smoot made this statement 
to the appropriations committee of the 
Senate: 

“The largest deposit: of potash I 
know in America is east of Marysvale, 
Utah. It is not as rich as the German 
and French deposits, but we have 
worked it for years. The mills are 
there. During the war they worked, 
but they cannot compete with French 
and German potash. If we had a small 
duty on it, those operations could be 
continued. We could obtain potash also 
from the waters of Salt Lake. Two 
plants operated there during the war. 
If we put a tariff on potash that would 
settle the question.” 

In the meantime, the government has 
withdrawn 7,000,000 acres of public 
land in the so-called potash area of 
New Mexico. 


Zine Deposits Discovered 
100 Miles North of Ottawa 


Within the last few days there has 
been reported at Maniwaki, in the 
Gatineau district, about 100 miles 
north of Ottawa, Canada, the discovery 
of a zine sulphide deposit, the ore of 
which bears a high percentage of zinc 
and copper as well as traces of gold 
and silver. Samples have been taken 
from the surface and large quantities 
of ore have been uncovered. A num- 
ber of pits have been sunk to a depth 
of 10 ft., which have disclosed a vein 
of some hundreds of feet long. 

Analysis of ore from this mine gives 
the following figures: Zinc, 16.05 per 
cent; copper, 10 per cent; silver, 12 oz. 
per ton; gold, traces. The zine de- 
posit compares favorably with the de- 
posit reported from Noranda. 
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Iowa-Tiger Properties Under 
Lease and Option 


The lIowa-Tiger mining properties, 
at Silverton, Colo., have been taken 
under lease and option by the Colorado. 
Mexico Mining Co., recently organized, 
Officers of the company are R. P. Ral. 
ston, president, and G, R. De Beque, 
vice-president and manager. The Mel- 
ville mine, one of the principal mines 
of the group, will be unwatered. If 
examination proves satisfactory the 
orebody will be developed, and the old 
Iowa mill, of 150 tons’ capacity, re. 
paired. 

There is no public offering of stock. 
Money necessary for mine development 
and repair of mill and tramways jg 
being subscribed by a small group of 
men. It will be paid into the treas- 
ury and used for that purpose, after 
the organizers of the company have 
unwatered the Melville mine and proven 
the existence of ore. 

Pumping machinery has been shipped 
to Silverton, and men are now at work 
repairing the tramway so that the ma- 
chinery can be taken from the railroad 
to the mine. The Iowa-Tiger mines 
have a smelter record of about five 
million dollars net value. The ore from 
the Melville is lead-silver-copper. That 
from the Iowa mine is lead-zinc, with 
silver and gold values. 


Miner’s Wages Follow Drop in 
Lead Prices 


The wage bonus paid mine employees 
of the Coeur d’Alene region, Idaho, was 
reduced 50c. a day on April 1. The 
miner’s wage is based on $3.75 a day 
plus the bonus, which is governed by 
the price of lead. The bonus was $2 
until the lead price was reduced. 


Atlas Advances Tunnel 551 Ft. 
During March 


During March, 1926, the Atlas Min- 
ing Co., of which W. Earl Greenough, 
of Wallace, Idaho, is manager, operat- 
ing at Murray, Idaho, has advanced 
the long crosscut tunnel 551 ft. This 
crosscut is being extended through the 
St. Regis formation, its dimensions be- 
ing 8x10 ft. At the end of the month 
the face was 3,302 ft. from the portal. 
The work is being done under the di- 
rection of James P. Cogswell, who dis- 
tinguished himself a few years ago by 
advancing the Armstead tunnel, at Tal- 
ache, Idaho, 544 ft. in one month, a 
record he has now excelled at the Atlas. 
This achievement establishes a record 
for Idaho. Excluding the superintend- 
ent, twenty men were employed, work- 
ing three shifts with six men on 4 
shift and two men employed outside. 
The muck was handled by hand and 
trammed by mule power. An average 
of 18 feet a day was made. 

The highest record heretofore made 
in the Coeur d’Alene district was ™ 
May, 1924, in the Star crosscut, when 
an advance of 421.4 ft. was made. The 
crosscut was 8x8 ft., driven in Revett 
quartzite. Three shifts were worked, 
and on each shift there were three min- 
ers, one mucking machine operator, one 
helper, and one motorman. 
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Regulations Relating to Mines— 
Article 27 of the Mexican Law 


HE following rulings and regula- 
tions were published in the Mexican 
“Diario Official” No. 25, March 29, 
1926, all of which have a special bear- 
ing on the mining industry in Mexico. 
Art. 2—All notaries, judges acting as 
notary public, Mexican consuls in 
foreign countries, and any and all offi- 
cials having any intervention of whatso- 
ever kind, in the execution of docu- 
ments shall take care that in all 
articles of incorporation of Mexican 
companies, for the exploita- 
tion of mines, water and combustible 
minerals within the Mexican Republic, 
it be expressly stipulated that any and 
all foreignors, that at the time of the 
execution of articles of incorporation 
or any time thereafter, acquire any 
interests or participation in the cor- 
poration shall be considered by that 
very fact as Mexican citizens, and it 
will be understood that said foreigner 
or foreigners shall never ask the pro- 
tection of his or their government 
under. the penalty of losing said interest 
or participation to the benefit of the 
nation. 

Art. 4—When the company is a cor- 
poration, besides all requisites estab- 
lished by Article 179 of the Commer- 
cial Code, its shares shall have an 
express clause, to which Article 2 
above refers, which clause shall be 
printed or engraved in the respective 
titles or certificates of shares for the 


United Verde Copper Co. Options 
Old Mammoth Mine 


The United Verde Copper Co. has 
taken a ninety-day option on the old 
Mammoth lead molybdate mine, the 
Mohawk and the Collins mines, at 
Schulze, 52 miles north of Tucson, 
Ariz. The option price is said to be 
$750,000. A number of engineers and 
samplers are making a thorough exam- 
ination of the property under the 
direction of Louis Reber, chief en- 
gineer of the United Verde company. 
The property can be reached by auto- 
mobile from Tucson or Winkelman. 
_The purchasers of the mines are to 
sink the present Mammoth shaft from 
the 850 level to the 1,100 level and to 
do a certain amount of drifting along 
the vein on that level. During the 70’s 
and early 80’s the Mammoth was one 
of the important mining centers. 


Keweenaw Copper Assets in 
Excess of $4,000,000 


The annual report of the Keweenaw 
Copper Co., Calumet, Mich., shows as- 
sets of $4,321,631, of which $42,729 is 
cash. Revenue in 1925, including inter- 
est and dividends, was $42,991. All as- 
sets and properties of Phoenix Consoli- 
dated and the Meadow Mining Co. were 
purchased by the Keweenaw Copper Co. 
Upon the dissolution of those companies. 

imilar proceedings with reference to 
the Washington Copper Co. and the 
Humboldt Copper Co. are pending. 


purpose that whoever acquires them, 
it is with the understanding that, by 
the mere fact of their acquisition, 
accepts the covenant referred to in 
Art. 2 of the present regulations. 

Art. 5—All Mexican corporations 
already extant, that have the domain of 
lands, waters and their accessories, or 
concessions for the exploitation of 
mines, waters and combustible minerals 
within the Mexican Republic, are 
obliged, in case of transfer of shares or 
participation to foreigners, to adopt as 
a principal part of their articles of 
incorporation or by-laws, the clause 
referred to by Art. 2, with all require- 
ments. The same corporations in cases 
of new stock issues, whether it be in 
exchange for the primitive stock or 
because of the increase in their capital 
stock or for any other reason whatso- 
ever, shall take care to print in said 
certificates of shares the clause above 
referred to. 

Art. 6—All Mexican companies ex- 
tant that have or may have foreigners 
as shareholders, and that in the future 
acquire or propose to acquire the 
domain of lands, waters and their ac- 
cessories, concessions for the exploita- 
tions of mines, waters and combustible 
minerals within the Mexican Republic 
shall comply with all the dispositions 
contained in the above article, apply- 
ing to the Department of Foreign 
Affairs for the respective permission. 


Julian Leadfield Promotion 
Under Fire 


In a recent action in Los Angeles 
courts initiated by C. C. Julian against 
the State Corporation Department of 
California and the Los Angeles Times, 
in which Julian accuses both of con- 
spiracy, the promotion of Western Lead 
Mines is being reviewed by the court. 
The Los Angeles Times in its answer 
to the Julian complaint sets out various 
circumstances which came to. the 
attention of the Times and which cast 
doubt upon the merit of the enterprise, 
among these being certain articles in 
the Engineering and Mining Journal- 
Press which challenged the advertising 
statements made by Julian. Another 
was a report of the engineer of the 
State Corporation Department which 
classed the Western Lead as an unde- 
veloped prospect with very little ore 
in sight. In view of these facts the 
Times suspended publication of the 
Julian advertising and denies the con- 
spiracy charge. 

Governor Richardson has had _ the 
state mineralogist, Lloyd L. Root, 
examine the mineral claims, but 
although Root was a witness in the 
proceedings his report to the Gov- 
ernor has not yet been issued. Julian 
demanded that the books and records 
of the Corporation Department con- 
cerning the investigation of Western 
Lead be thrown open for the inspec- 
tion of all interested parties, but to 
date Julian has not permitted the books 
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of the Western Lead to be inspected. 
Various individuals were examined, 
among these Letson Balliet and J. W. 
Brandhauer. Balliet testified that he 
believed that there is an enormous 
quantity of lead-silver ore in the West- 
ern Lead claims, but on cross-examina- 
tion admitted that he has no basis on 
which to estimate the amount of ore. 
He denied that he had made a report on 
the district to the Tonopah and Tide- 
water Railroad and to the Union 
Pacific Railroad. Brandhauer, who 
testified that during a two-day exam- 
ination of Western Lead claims he saw 
the largest surface showing of lead ore 
in his experience, admitted on cross- 
examination that he is not a graduate 
engineer and that his estimates were 
partly guesswork. 

On the following day Prof. Bruce L. 
Clark, of the University of California, 
testified that there were certain exag- 
gerations and inaccuracies in Julian’s 
advertising in connection with the sale 
of Western Lead stock. He denied that 
he was one of the six leading geolo- 
gists of the country, as asserted by 
Julian. He stated that Julian had mis- 
used part of a joint report of Clark 
and Coe that was used in advertising. 
He denied that he wrote about the 
extent of the lead deposit which was 
attributed to him in the advertisement. 
Coe, the next witness, substantiated 
Clark’s testimony. Coe testified that 
he is of the opinion that there is a 
block of galena-bearing limestone 2,000 
ft. square and 400 to 500 ft. high, but 
was unable to state how much lead ore 
is in the block. He is a civil engineer. 
J. K. Turner, another witness called by 
Julian, testified that the claims are 
good prospects worth developing, and, 
after admitting that he is not a grad- 
uate engineer, said that there was no 
ore in sight when he inspected the 
claims. 

The Tonopah and Tidewater Rail- 
road Co. has issued a public denial of 
connection with any report on the 
Leadfield district. The denial is as 
follows: 

“Notice to Public—We have had no 
report on the Leadfield district or 
mines made by any engineer or geol- 
ogist nor endorsed any such report 
made voluntarily to us, and any in- 
formation or inference to the contrary 
being circulated through ads, publica- 
tions, or statements is entirely without 
foundation or our authorization.” 


Hollinger Installs 2,000 
Horsepower Hoist 
The Hollinger Consolidated, of Por- 
cupine, northern Ontario, has installed 
and put into operation at the Central 
shaft the largest hoist ever installed 


at any mine in Canada. It is operated 
by a 2,000 hp. motor at a speed of 
nearly 3,000 ft. per minute. The 
Central shaft will be equipped with 
facilities capable of drawing 12,000 
tons of ore daily before the middle of 
this year. The hoists will be operated 
an average of sixteen hours out of 
each twenty-four. It is planned to 
install another shaft of about the same 
size before the end of May. The mill 
is now handling 5,700 to 6,000 tons of 
ore daily. 





Toronto Letter 


By Our Special Correspondent for 
Northern Ontario 


Dome Mills Lower-Grade Ore— 
Two Railway Charters 
Granted in Manitoba 


Dome production in March was $344,- 
933 from 46,999 tons, an average of 
$7.34 a ton. This was an increase in 
output of $15,000 over the record of 
the preceding month, but the average 
grade is 20c. lower. The tonnage 
treated established a new high record. 

Since the annual meeting of the 
Dome Mines, held in Toronto, the 
impression seemed to be that General 
Manager De Pencier was somewhat 
overpessimistic and that President 
Bache’s statements were an effort to 
counteract this. Mr. De Pencier stated 
that the new orebodies at depth were 
smaller than those on the upper levels 
and that he was depleting the mine, as 
he was milling more than was being 
put in sight, and that there was a decline 
in the grade of the ore. Mr. Bache said 
the results were not as bad as appeared 
on the surface; costs had to go up on 
account of the extensive development, 
but that there were a good many un- 
developed places still left in the mine, 
in which big discoveries might be made. 
He stated further that the dividend was 
not in any jeopardy; the mine was only 
running a little behind the dividend re- 
quirements and the dividend assurance 
fund of over $2,000,000 was expressly 
for the purpose of meeting any deficit. 
Asked if this dividend assurance fund 
could be used for other purposes, Mr. 
Bache said that this was a legal ques- 
tion, but that if there was any such 
necessity the matter would first be 
brought before the shareholders. This, 
however, was looking at least eighteen 
months ahead. 


RED LAKE PROPERTY MAY BE 
VALUABLE ASSET 


In all the talk about Dome, sufficient 
importance does not seem to be given 
to the Red Lake holdings of the com- 
pany and the effect that they might 
have upon the future. Though it would 
of course be unwise to place too much 
reliance on what the Red Lake prop- 
erties may amount to, the fact should 
not be overlooked that all the engineers 
who have visited the district are opti- 
mistic and there have been no criticisms. 
All the conditions — geology, size of 
veins, and value of ore—are extremely 
favorable. The next few months should 
go far to proving the property, when 
the three diamond drills now being set 
up begin to give results. 


ReD LAKE TRAFFIC HEAVY 


Traffic into the Red Lake district is 
still heavy; planes are running from 
both Hudson and Sioux Lookout, 12 
miles to the west. All supplies for the 
Dome and McIntyre have reached Red 
Lake in time to relieve any food short- 
age. Food was scarce immediately be- 
fore the arrival of the new supplies, but 
there is now plenty to last until well 
after the break-up. It is estimated that 
there are approximately 500 men in the 
Red Lake district, and to date more 
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than 3,000 claims have been staked. 
The little town of Hudson, which a few 
months ago had a population of nine- 
teen, now has a population of over 300, 
and plans are being made for greatly 
enlarged population. There will be 
plenty of transport after the break-up, 
as there will be a regular mosquito 
fleet of fast motor boats to Red Lake. 
The Hudson’s Bay Co. and Revillon 
Fréres will have seventy scows in com- 
mission for the transport of freight. 
The Ontario police are active at Hud- 
son, and will not allow people to go 
into the district unless they are properly 
equipped. Some arrivals from _ the 
southern states were preparing to go in 
over the 160 mile trail with low shoes, 
silk socks, and other inappropriate 
clothing carried in a suitcase. 


CHARTERS GRANTED FOR TWO MANITOBA 
RAILWAYS 


A few days ago charters for two rail- 
ways were granted by the Manitoba 
Legislature. One of these was granted 
to interests connected with the Spanish 
River Pulp & Paper Co., which desires 
to build a line through the Central min- 
ing fields to the Ontario boundary; the 
other charter granted was to the Winni- 
peg Electric Company for a _ line 
through much the same area, only ex- 
tending through the Red Lake field and 
on to Hudson’s Bay. Government sup- 
port will be given to the first company 
which shows serious intentions of pro- 
ceeding with the work. The C. P. R. 
also has three survey parties in the 
field, but as this company holds a 
Dominion charter, it is not necessary 
for it to receive Provincial sanction in 
order to make extensions. 


Two New GOLD MILLS 


It is announced that the Sylvanite 
Gold Mines, which lies between the 
Wright-Hargreaves and the Tough- 
Oakes, Kirkland Lake, will build a 200- 
ton mill. The property is controlled by 
Buffalo interests, who have been quietly 
developing for some time. 

The latest new gold mill to start 
operations is the Paymaster, in Porcu- 
pine. The mill has a capacity of 125 
tons a day, and it is expected that heads 
will be about $6. The manager states 
that it is believed the mill can be oper- 
ated with only two men on a shift. 
By July it is expected that the capacity 
will be enlarged to 350 tons a day, by 
the installation of another tube mill 
and extra filter capacity. 


BinGo GOLD MINES 


A ‘great deal of interest is being dis- 
played in Winnipeg over the trial of 
Joseph Myers, in connection with the 
Bingo Gold Mines case, and there is 
considerable resentment over the way it 
is being conducted. The resources of 
the law, instead of being utilized to get 
at the bottom of this case, are appar- 
ently being used to prevent any impor- 
tant disclosures coming to light. Evi- 
dence of mining engineers who sampled 
the property will not be admitted, be- 
cause they did not sample in exactly 
the same spot as previous samples were 
taken. The Bingo is one of the worst 
fiascos in the recent history of mining 
in this country, and it is unfortunate 
that every effort should not be made to 
learn the truth. 
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Melbourne Letter 


By Peter G. Tait 
Special Correspondent 
a ee 


Auriferous Conglomerate Mined 
by Hydraulicking 


Melbourne, March 16—A paper read 
at the recent mining conference by 
W. R. Smyth, mine manager, describes 
a huge deposit, or series of deposits, 
of auriferous conglomerate or “cement” 
near the railway between Milton and 
Lawrence, south of Dunedin, N. Z. This 
material has every appearance of hav- 
ing been originally a river gravel, the 
pebbles being well water-worn. It is 
singularly free from stones of more 
than nine inches in diameter. The peb- 
bles are firmly bound together by sand 
or fine-grained detritus, and the pres- 
ence of some cementing medium has, 
speaking generally, caused it to set 
relatively hard, thus justifying the 
miners’ term “cement,” which has been 
applied to the whole deposit. A certain 
amount of pyrite exists throughout this 
mass of material, being more abundant 
at the “bottom” or lowest stratum, 
lying on the schist rock. “In some 
places,” states the author, “a ‘fall’ 
of cement when brought down will, in 
the process of falling, resolve itself 
into a loose mass of shingle, while in 
others the falling, however forceful, 
will fail to reduce it below the size of 
what might be called large blocks. 
Where these hard ‘areas’ occur, much 
explosive and manual labor are re- 
quired to reduce the cement to such a 
condition as will admit of even a por- 
tion of its go'd centent being recovered 
by the usual alluvial system of treat- 
ment,” 


DEPOSIT RUNS 8D. PER CUBIC YARD 


The Blue Spur deposit is reliably 
estimated to contain gold to the value 
of not less than 8d. per cubic yard. 
Much of it has given a return of sev- 
eral shillings per cubic yard. “It is 
probable,” continues the author, “that 
the gold content of these vast bodies 
of cement that yet await development 
and treatment is much greater in quan- 
tity than the amount actually won from 
the alluvial gravels and cement de- 
posits of this locality during the years 
that have elapsed since their discovery 
by Gabriel Read in the year 1861. With 
a view to the elimination, as far as 
possible, of the costly item, explosives, 
the Golden Crescent Co. at Wether- 
stones, constructed a _ high-pressure 
pipe-line into which the water was 
dropped from the open race at such an 
elevation as admitted of the water 
being delivered at the nozzles under 
a pressure of 300 lb. to the square inch. 
Under this pressure a powerful jet of 
water, when intelligently directed, 
proved itself to be a most effective 
agency for the breaking down of the 
material directly from the cement face, 
and for its subsequent pulverization. 

“This last method of treatment by 
water under high pressure represents 
the best achievement and the most ad- 
vanced point yet reached in the way ° 
dealing with the cement in the mass for 
the extraction of its gold content. 
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London Letter 
By W. A. Doman 
Special Correspondent 





Mysore Gold Decreases Mining 
Costs—Ashanti Obtains 
90 per Cent Extraction 


London, April 6.—During 1925 the 
Mysore Gold Mining Co. milled 232,137 
tons of ore and produced 107,520 oz. of 
fine gold, and re-treated 379,437 tons of 
sand and slime for 17,847 oz., the 
amount realized being £541,686, against 
$589,344 in 1924. Less was obtained 
for the gold, owing to the disappear- 
ance of the premium. The total costs 
per ton were 24s. 4d. in comparison with 
96s. 7d., the decreases being effected 
in mining, upkeep of machinery and 
plant, and development, notwithstand- 
ing that the mine has reached a greater 
depth. Ore reserves are 15,111 tons 
lower, at 602,960 tons. 

The Murex company, whose process 
is being used at the Mawchi Tin & 
Wolfram Mines, is reorganizing its 


capital to make provision for the re- 


payment of, or a considerable reduction 
in, the loan by the bank and for other 
liabilities and to furnish the company 
with working capital. 

A good deal of attention is being 
paid at the moment to manganese, and, 
judging by a cable dispatch received 
from Johannesburg, the Edmund Davis 
group, which has such a large interest 
in manganese in Africa, will have to 
meet some formidable competition in 
the event of the estimates proving cor- 
rect. It is stated that a deposit of 
manganese ore is traceable 40 miles 
northward from Postmasburg, in the 
Cape Province. The deposit contains 
42.58 per cent of metallic manganese, 
no phosphorus, and small amounts of 
‘silica and iron. The deposit is esti- 
mated to have a depth of 100 ft., and 
according to the experts more than 
20,000,000 long tons are available. 

The report of the Ashanti Goldfields 
Corporation for the twelve months 
ended Sept. 30 last is now available, 
and contains, from the technical stand- 
point, some interesting items. Of the 
development of 3,968 ft. in the Ashanti 
mine, 674 ft. were done on the exten- 
sion and enlargement of the main ven- 
tilation shaft. Now that the recon- 
ditioning of the hoist at the main shaft 
is complete, “haulage troubles” are for 
the time being over. The sand pass 
from the surface, which supplies filling 
for the stopes, must be deepened, and 
later some arrangement will have to 
be made to transfer the sand to the 
north end of the mine to meet the 
changed conditions brought about by 
the pitch of the oreshoot. 

“Wet” crushing was finally aban- 
doned in November, 1924. The results 
for the last ten months of the year— 
since all-roasting was completely re- 
established — show a percentage of 
actual extraction of 89.8 (close to the 
theoretical extraction of 90.2 per cent), 
though in October it was 92.1 per cent. 
This extraction, though much better 
than that obtained during the last few 
years by the “wet” crushing methods, 
'S Not so good as was formerly recorded 
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for this plant by the old dry crushing 
and roasting method, when about 93 
per cent extraction was achieved over 
several years. It is thought possible, 
by closer attention to the mixing of 
the “fines” and to details of cyanida- 
tion, and by adding a further Hum-mer 
screen, to improve still more upon re- 
cent extraction results. Steps have 
been taken to replace wood fuel by the 
use of pulverized coal. 


PANAMA GOLD TO ISSUE STATEMENT 


Since my last mention of the Panama 
gold field, the promoters of the under- 
taking have become active, and during 
the current week official information 
concerning the project is to be made 
public. The British expedition which 
is said to have discovered the reef had 
the backing of Sir Alfred Mond, Solly 
Joel, and other big business men. 


South African Diamond 
Production Increases in Value 
in 1925 


Final returns for the diamond pro- 
duction in the Union of South Africa 
for 1925 show a total production of 
2,430,128 metric carats, valued at 
£8,198,129, compared with 2,440,397.88 
metric carats, valued at £8,033,406, in 
1924, according to consular advices to 
the U. S. Department of Commerce. 

Production of alluvial stones, from 
which as a rule come the larger 
diamonds, fell off materially during the 
year, amounting to only 239,256 metric 
carats, against 287,554 metric carats in 
1924. The mines, however, increased 
their production slightly in 1925, 
amounting to 2,175,326 metric carats 
against 2,135,262 metric carats in 1924. 
These figures, however, do not include 
the production of the important mines 
in Southwest Africa, for which returns 
are not yet available. 


Lead Mining Developments 
Undertaken in Bolivia 


The rapid rise in the price of lead 
has caused extensive mining develop- 
ments to be undertaken recently 
throughout’ Bolivia, according to 
advices to the U. S. Department of 
Commerce. The total production of 
lead in Bolivia was 8,986 tons in 1923, 
33,625 tons in 1924, and 36,837 tons in 
1925. During 1924 and 1925, native 
miners and operators, whose activities 
are upon a moderate scale, have been 
gradually turning their attention to 
lead, which has been found in many 
parts of the great area lying between 
the Western and Eastern Cordilleras 
from Lake Titicaca to the Argentine 
border, at an altitude of 12,000 to 
16,000 ft. above sea level. The latest 
deposits discovered are on the Bolivian 
side of Lake Titicaca and are now being 
worked upon a fairly large scale. 

A London company which is said in 
Bolivia to be the largest ore buyers in 
that country was first attracted by 
what appear to be rich lead deposits 
on Lake Titicaca. In the summer of 
1925 it opened a mine in the Province 
of Camache, and was soon producing 
50 metric tons per month of hand- 
broken and hand-picked ore which 
averaged 75 per cent lead and 80 oz. 
of silver per ton. 
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Johannesburg Letter 
By John Watson 
Special Correspondent 





Transvaal Native Labor Increases 
—Onverwacht Platinum Mine 
Better as Depth Is Gained 


Johannesburg, March 16—The out- 
put of Transvaal gold for the month of 
February was declared by the Cham- 
ber of Mines on March 10 as 753,924 
oz., having a value of £3,202,466. As 
compared with January, these figures 
show a decrease of 42,346 oz., equal 
in value to £179,874. The decrease is 
explained by the shorter working 
month. The native labor returns show 
an increase of 6,326 “boys” at work, 
on the Rand gold mines, at the end of 
February, compared with the previous 
month. 

The Crown Mines have recently ac- 
quired from the government, at a cost 
of £200,000, an additional 519 claims 
on the farm Mooifontein No. 14. There 
are now sixteen shafts on the Crown 
Mines property, 850 stamps, and 26 
tube mills, with cyanide plant having a 
capacity of 220,000 tons monthly. In 
recent years, the revenue from the gold 
produced has exceeded £3,000,000 an- 
nually; and the expenditure on wages 
and the profits earned represent, each, 
about £1,000,000 per annum. 

William Valentine, a mining engineer 
of Leydsdorp, has written to the local 
press, pleading that a fresh trial, under 
present-day conditions, should be given 
to the gold and antimony reefs of the 
Murchison Range, in the Zontpansbey, 
North Transvaal. A reef occurs there, 
extending east and west for about 30 
miles. As the outcrop showed visible 
gold and gave rich pannings, the reef 
was worked by various companies, 
which sank shafts, erected pumping 
stations and also batteries. In some 
cases shafts were sunk to a depth of 
200 ft. The ore was said to contain 
from 6 to 60 per cent antimony sul- 
phide and from 3 dwt. to 1 oz. of gold 
per ton. The gold could not be freed 
from the antimony, in those days, and 
the mines ceased to operate. The value 
of antimony, then, was only about £12 
per ton; whereas, the price in New 
York is now £80 to £90 per short ton. 

The T. C. L. & E. Co. issued a re- 
port on March 11, showing that develop- 
ment at the Onverwacht Platinum Mine, 
at the 250 level, proves that the size 
of the orebody is more than maintained 
and the average value of the payable 
zone at this level is 18 dwt. per ton. 
The reduction plant milled 654 tons in 
February. The crude metal produced is 
estimated to contain 424 oz. of plati- 
noids. Crushing is now proceeding at 
the rate of about 35 tons per day. Cur- 
rent percentage of extraction is about 
75 per cent, and it is expected that 
this figure will be improved as details 
of extraction are perfected. 

The S.S. “Orea,” with 350 tourists, 
from the United States, sailed from 
Durban, on March 11. The departing 
visitors were full of enthusiasm for 
South African scenery and hospitality, 
and said their visit had been a revela- 
tion to them. 
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Societies, Addresses, and Reports 


Adjustment Committee of American Zinc Institute 
Unable to Report at St. Louis Meeting 
on Mine and Smelter Differences 


Unexpected Resolution of Tri-State Producers’ Association Causes Delay 
—Leaders in the Industry Contribute Important Technical 
Papers and Interesting Addresses 


By J. H. Wadleigh 


(Special Telegraphic Report) 


ee of those who attend- 
ed the meeting of the American 
Zinc Institute in St. Louis, Mo., on April 
19 and 20 in the hope of seeing some ex- 
citement when the report of the com- 
mittee appointed to adjust the differ- 
ences between the mine operators and 
smeltermen was presented, was consid- 
erably dampened when it was decided 
not to place this matter, which is of 
vital importance to the zine industry, 
before the members at this time. This 
disappointment came about in the fol- 
lowing way. 

A meeting of the directors of the 
Tri-State Zinc and Lead Ore Producers’ 
Association was held in St. Louis pre- 
ceding the scheduled meeting of the 
Adjustment Committee. Those who at- 
tended the meeting were J. F. Robinson, 
of Miami, Okla., president of the 
association; F. C. Wallowerk, P. B. 
Butler, and C. F. Dike, all of Joplin; 
T. F. Coyne, of Webb City, Mo.; George 
O. Pearson, H. W. Harrison, and Charles 
A. Neal, of Miami, Okla., and W. T. 
Landrum, of Baxter Springs, Kans. A. 
Scott Thompson, legal adviser for the 
association, also attended. 


OPERATORS DISCUSS DRAFT OF FINDINGS 


At the meeting of the mine oper- 
ators, the draft of a resolution was 
discussed, the salient points of which 
had been previously discussed by the 
directors before coming to the annual 
meeting. It was agreed that the reso- 
lution contained all of these things 
which the operators contend they do 
not know and which they contend are of 
vital importance in order that the work 
of the Adjustment Committee might be 
continued. The resolution of the mine 
operators was presented to the Adjust- 
ment Committee. Its purpose was out- 
lined, and the operator members of the 
committee then withdrew to allow the 
smeltermen to discuss the resolutions 
freely. 


CONTENTS OF RESOLUTION NoT 
DIVULGED 


Both smeltermen and mine operators 
refused to divulge the exact contents of 
the resolution, but among other things 
it is certain that it asks the smeltermen 
to present their recoveries from Joplin- 
Miami ores, to publish smelting costs, 
to give a more accurate accounting as 
to sales, and to issue weekly statistics 
on metal. 

The mine operators did not ask for an 
immediate answer to their resolution. 
The smeltermen will undoubtedly hold 
a meeting in the near future, which all 


of the smeltermen will be asked to at- 
tend, and at which time a full discus- 
sion will be had. If the members at this 
meeting agree to the terms of the oper- 
ators, then the operators say they will 
instruct their members of the Adjust- 
ment Committee to continue negotia- 
tions with the smelter members. 

Only one reference to the Adjustment 
Committee was made in the _ public 
meetings, that being when President 
Cobb read the following statement: 

“There seems to be some misunder- 
standing as to the purpose and objects 
of the formation of an adjustment com- 
mittee. Reports have been circulated 
that there has been an attempt to con- 
trol or fix the price of zinc. I want to 
say that prices have not been and will 
not be discussed. We are aiming at better 
relations between the mine operators 
and smelters and feel that much has 
been accomplished by a free discussion 
of each other’s problems.” 

The issuing of this statement was oc- 
casioned by the frequent repetition in 
the St. Louis papers to the effect that 
the Institute was trying to come to an 
understanding on prices, through the 
effort of the Adjustment Committee. 
President Cobb’s statement was not 
only considered a reprimand for those 
who were responsible for conveying 
such an idea to the press, but was an 
able and concise statement as to the 
aim of the committee. 


DIRECTORS’ REPORT READ 


President Cobb called the meeting to 
order on the first afternoon by request- 
ing the reading of the directors’ report. 
This stated among other things that a 
direct co-operative arrangement be- 
tween the President of the Institute 
and the chairman of the Sheet Steel 
Extension Committee was entered into 
last July upon the initiative of the lat- 
ter. It also stated that a synopsis of 
the Zinc Workers’ Handbook is now be- 
ing written, which indicates that this 
book, on which the Institute has been 
working for years, will soon be issued. 

Two things: First, improved milling 
in the table rooms; and, second, the ex- 
traordinary advance made in the know- 
ledge of flotation itself, occasioned the 
first establishment of flotation as an 
essential part of Tri-State milling in 
1925, C. O. Anderson, of the U. S. 
Bureau of Mines, stated in a paper that 
was read at the first session. “A recent 
estimate shows about ninety Tri-State 
mills using flotation, and more installa- 
tions are being made almost daily. 
About 8 per cent of the total blende 
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production is by the process. This ac- 
counts for a production of 1,200 to 1,500 
tons of concentrates a week. On the 
basis of the present district production 
this figure will probably be doubled jn 
the next two or three years,” Anderson 
stated. The trend of milling practice 
in the Tri-State district, as viewed by 
Anderson, is summed up in this, sen- 
tence: “The gravity plants will more 
and more assume the role of elimina- 
tors of tailings, and flotation will actu- 
ally put an increasingly greater per- 
centage of the total mineral production 
into the bin.” 


SMELTER RECOVERIES DISCUSSED 


One of the questions that the mine 
operators have asked  smeltermen, 
namely, “What are the recoveries?” 
was probably answered by C. E. Sieben- 
thal, of the U. S. Geological Survey, 
who read a paper on the metallurgical 
recovery of zinc, which dealt exten- 
sively with the question of recoveries, 

Galvanizers can probably regain their 
lost business, maintain their present 
business, and have an opportunity to 
increase their business by new usages, 
C. E. Patterson, secretary of the Sheet 
Steel Extension Committee, stated. 

Two unusually good speeches were 
heard at the banquet held Monday 
night. Dr. Edward J. Cattell, of Phila- 
delphia, speaking on brighter days, 
proved himself to be an optimist, and 
Earl W. Hodges, director of the Public 
Relations Bureau of the Henry L. 
Doherty interests, gave the mining men 
and smeltermen something to think 
about along lines of co-operation. 

“Simplified practice,” a doctrine the 
preaching of which to industry is one 
of Secretary Hoover’s achievements, 
was discussed by James A. Stader of 
the Department of Commerce at the 
Tuesday morning session, which was 
presided over by E. H. Wolff, past- 
president of the Institute. 

Recent experiments in the e'ectro- 
thermic metallurgy of zine were dis- 
cussed by Dr. Charles H. Fulton, 
Director of the School of Mines and 
Metallurgy, Rolla, Mo., and the atti- 
tude of the sheet-metal workers towards 
sheet zinc was discussed by Edwin A. 
Scott, editor of the Sheet Metal Worker. 


DEPLETION RAPID IN TRI-STATE 
DISTRICT 


Mines of the Tri-State district are 
being depleted at a tremendous rate, 
Otto Ruhl, of Joplin, stated, but “There 
is no likelihood of any shortage of ores 
being felt during the coming decade,” 
he said. 

A round-table discussion of mining 
and metallurgical improvements, pre- 
sided over by Dr. Dorsey A. Lyon, 
Assistant Director of the U. S. Bureau 
of Mines, closed the convention. The 
round-table discussions hinged on the 
several new developments in the treat- 
ment of zinc as outlined in the late sur- 
vey of A. J. M. Sharpe, which was read 
at the meeting. 


PRESIDENT Coss RE-ELECTED 


A. P. Cobb, of New York, vice-presi- 
dent of the New Jersey Zinc. Co., was 
re-elected president of the Americal 
Zine Institute at the closing session of 
the organization held at St. Louis, 
April 19 and 20. A. E. Bendelari, of 
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Chicago, vice-president and treasurer 
of the Eagle-Picher Lead Co.; Jesse 
G. Starr, of Joplin, president of the 
Quinton Spelter Co., and John A. 
McCarthy, of New York, Anaconda 
Copper Mining Co., were elected vice- 
presidents. Howard I. Young, of Mas- 
cot, Tenn., manager in charge of mines 
for the American Zinc, Lead & Smelt- 
ing Co., was elected treasurer for the 
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ninth consecutive time. Stephen S. 
Tuthill was re-elected secretary. 
Members of the board of directors 
to serve three years were elected as 
follows: E. R. Grasselli, B. N. Zim- 
mer, A. J. McKay, Arthur Thacher, 
W. N. Smith, John W. Newton, Ben- 
jamin Lissberger, and F. C. Wallower. 
Howard I. Young was elected a director 
to take the place of Charles W. Baker. 





Qualifying Engineers as High Executives 


Four Excellent Papers Read at Joint Meeting of 
Metropolitan Sections of Institutes 


By Arthur B. Parsons 


Assistant 


HE successful executive, be he high 
a low, is born, not made. The one 
essential qualification that he cannot 
do without is his by inheritance. Engi- 
neers are as generously endowed in this 
particular as any others; the problem 
is to bring them to the front. Boiled 
down, that seems to be the portent of 
four very well-written and unusually 
stimulating addresses by four outstand- 
ing engineer-executives, who discussed 
the subject “The Engineer as an Ex- 
ecutive’ at a joint meeting of the Met- 
ropolitan Sections of the Founder 
Societies in the auditorium of the En- 
gineering Societies Building on April 14. 

Take the comparatively simple case 
of a shift boss underground, first—and 
by no means the least important—ex- 
ecutive in the structure of any mine 
organization: To him expertness as a 
miner undoubtedly is an asset. It is 
advantageous for him to know in detail 
how to run an air drill; to load holes 
and blast; to timber safely, and yet eco- 
nomically; to run electric motors and 
pumps. Honesty, health, and energy, 
both mental and physical, are assets. 
But the able mine superintendent will 
tell you that the one qualification that 
a good shifter must have is the ability 
to “handle” his men. The word handle, 
as he uses it, comprehends a multitude 
of meanings: the ability to direct, lead, 
control; to win and hold confidence; to 
dominate by virtue of stronger yet 
sympathetic personality; to stimulate 
and inspire the worker to give his best 
effort. The subtle power that enables 
an individual to do these things with 
unusual success is born in him. It can 
be developed and supplemented by en- 
vironment, education, training, and ex- 
perience, but the real spark must be in 
the man at the start. 


Is THE ENGINEER BACKWARD? 


The impression has prevailed gener- 
ally that the engineer either is backward 
about seeking or shouldering executive 
Tesponsibility; or that capitalists 
are disinclined to select the engineer 
for such work. One of the speakers 
raised the novel point that since 
there are relatively few engineers, com- 
pared with the number of doctors and 
awyers, bankers and so-called “business 
men,” it might easily be that in spite 
of a low position numerically, the engi- 
heer would rank high if the comparison 
Were made on a_ percentage basis. 
Another suggested that when an engi- 
heer got to be an executive he shook 


Editor 


off the characteristic looks of an engi- 
neer (whatever they may be), and ac- 
cordingly his identity as an engineer 
was lost. Some reliable statistics as to 
what the high-powered executives 
formerly were would be of exceeding 
interest. The feeling seemed to pre- 
vail, however, that whatever may have 
been the status of the engineer in this 
respect in the past, he is constantly be- 
coming a more prominent factor in 
the field of important executive work. 

Presiding at the meeting was K. L. 
Martin, chairman of the Metropolitan 
Section of the Mechanical Engineers. 
He justified the presence of three elec- 
trical engineers on the program by 
observing that “the logical place to look 
for live wires was in the electrical 
industry.” 

E. M. Herr, president of the Westing- 
house Electric & Manufacturing Co., 
describing the qualifications of an exec- 
utive, named first the ability to lead or 
direct others. He must have initiative; 
he must shoulder responsibility; he 
must be able and ready to make deci- 
sions for others. He must be ready to 
work hard and to master the details of 
his business. 

Integrity and high character are, of 
course, indispensable. These primarily 
must reside in the individual, but the 
building of character must continue 
through life. In the matter of uni- 
versity education, Mr. Herr emphasized, 
as did one or two of the other speakers, 
the value of humanistic and cultural 
studies in conjunction with the funda- 
menta!s of science. He mentioned spe- 
cifically the need for study and practice 
in the use of English, both talking and 
writing. The detailed training must, in 
a large measure, be gained in the par- 
ticular business in which the individual 
engages after leaving college. But the 
man, engineer or other, who succeeds 
as an administrator, must be a master 
of the human, the personal, side of the 
enterprise. He must be a leader of men. 

H. A. Guess, vice-president of the 
American Smelting & Refining Co., the 
one non-electrical speaker, proved to 
be quite “live” enough; and at the same 
time demonstrated that one mining en- 
gineer, at least, in addition to thinking 
golden thoughts, can prepare an address 
that really stands high from the stand- 
point of literary merit. A _ tradition 
to the contrary, with respect to this 
final item, frequently is accepted by 
mining engineers in a most spiritless 
way. 
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It was Mr. Guess who advanced the 
theory that the proportion of mining- 
engineer executives to mining engineers 
is not so low as many think. He re- 
garded it as a miracle, in view of the 
complexity of modern legal procedure, 
that any high executive position is not 
filled by a lawyer—or at least he said 
he did. Bankers, naturally, fill the réle 
of executives, because they have the 
cash; they operate bonanza mines and 
of course are more or less exalted! 


No STANDARD FORMULA 


There is no standard formula for mak- 
ing an executive, says Mr. Guess. Much 
of the joy of living would be gone if 
there were. He offered suggestions for 
improving the curricula at mining 
schools with diffidence; he thought they 
were functicning pretty well. Detailed 
technical training should be subordi- 
nated and stress should be laid on (1) ac- 
counting and methods of cost analysis; 
(2) subjects tending to give the student 
a better understanding of human nature 
and give him a more sympathetic atti- 
tude toward his fellow-men; (3) writing 
and speaking—with clarity and ease as 
the objects; (4) broad fundamental sub- 
jects in science and engineering; (5) 
enough of technical details to qualify 
the graduate to hold a job as sampler, 
assayer, or surveyor. 

Qualities that help the young engi- 
neer to advance to positions of author- 
ity are integrity, sustained energy, 
skilled knowledge, tact, common sense, 
and personality; this last being a rather 
broad term that implies the ability to 
direct men. Training and experience 
can stimulate and foster these qualities, 
but in a large measure they are part 
of the character that the individual has 
inherited. Mr. Guess proposed a revi- 
sion in punctuation of the well-known 
lines of Shakespeare, to read as follows: 

“There is a divinity that shapes our 

ends rough, 

Hew them how we will.” 

F. B. Jewett, another electrical engi- 
neer, and one of the vice-presidents of 
the American Telephone & Telegraph 
Co., declared that he approached the 
subject with some trepidation. No 
simple set of qualifications can be laid 
down; nor can essential rules be pre- 
scribed to the young engineer for 
reaching the goal of high executive 
position. Character, generally inborn, 
but modified by training and environ- 
ment; personality—that intangible 
something that wins respect and leader- 
ship; imagination, initiative, judgment, 
decision, self-reliance, these are some 
of the qualities required. 


GROWING DEPENDENCE OF WoRLD 
ON ENGINEERING 


Mr. Jewett stressed the fact that 
normal human existence is to an ever- 
increasing degree dependent directly 
upon the products of engineering and 
applied science. As a consequence of 
this tendency the wise administration of 
business today involves decision based 
on engineering knowledge. The execu- 
tive may, of course, rely on the advice 
of a technical staff, but if he has the 
special qualifications of an executive, 
the engineer himself, ought to do more 
effective work than the non-technical 
executive. 
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Basing his remarks presumably on 
his own experience, Mr. Jewett told of 
the systematic selection of men with 
the end in view of perpetuating an 
organization of. engineer-executives. 
Men whose record in college suggests 
qualities of leadership are put through 
a course of training designed to avoid 
progress along narrow technical lines. 
They are given opportunity to develop, 
to familiarize themselves with human 
and commercial phases of the business. 
Mistakes in selection are made, but 
nevertheless an excellent body of poten- 
tial executives is built up. 


BROOKLYN EDISON Co. ENGINEER- 
MANAGED CORPORATION 


The Brooklyn Edison Co. apparently 
is pretty much an engineer-managed 
corporation. Shareholders agree that 
it is also exceptionally well managed, 
and the balance sheet shows this to be 
the case. John C. Parker, vice-presi- 
dent and chief engineer for this com- 
pany, was the last of the electrical trio 
of speakers. In these days of keen 
business competition, capitalists and 
boards of directors usually make merit 
the basis of selection of corporate exec- 
utives. It must therefore be the fault 
of engineers if they have not their share 
of the important, and consequently well 
paid, positions. Mr. Parker thinks that 
accurate statistics would make a better 
showing for engineers than they are ac- 
corded by generally accepted impression. 

The engineer who aspires to high 
executive position should, first, be a 
good engineer. He should have “a 
speaking acquaintance with engineering 
processes” and “an intuitively scientific 
habit of mind.” But he must be more, 
much more, than a technician. He 
should be able to analyze, to put his 
mental finger on guiding principles. 
He should deal in generalizations, but 
not in generalities. Above all, he should 
be a human being with a desire to 
render service to society. Democracy, 
kindliness, understanding, sympathy, 
“social mindedness.” Right relations 
with other human beings—employees, 
associates, the public—Mr. Parker holds 
to be the pre-eminent requirement of a 
good engineer and of a good executive. 


CUSTOM OF RAILROADS REGARDING 
ENGINEERS VARIES 


Though he had no prepared speech, 
George J. Ray, chief engineer for the 
D. L. & W. railway, contributed an 
account of some of his experiences. Cer- 
tain railroads, it seems, are inclined to 
advance engineers to executive posi- 
tions in many departments; others 
rarely do. He has found a strong pref- 
erence on the part of some young engi- 
neers to stick to one particular sphere 
of work, rather than to switch around 
and vary their experience. In the rail- 
roads, “operating” men usually pro- 
gress to executive positions, partly be- 
cause of their varied contact with men 
in many localities and in many depart- 
ments of the railroad organization. 
They may have no greater capacity for 
leadership, but they have the opportu- 
nity and the desire to show their abil- 
ities to their superiors. 

Mr. Martin told of one large corpo- 
ration in which engineering graduates 
whose extra-curriculum activities have 
suggested executive ability have been 





ENGINEERING AND 
MINING JOURNAL-PRESS 





placed in succession in the technical, 
accounting, publicity, selling, statistical, 
clerical, shop, and employment depart- 
ments. This helped to equip them to 


hold executive positions; but primarily 
the process afforded the opportunity to 
see whether they had the first essential 
qualification—the ability to direct the 
efforts of others. 





Apparently the problem is not so 
much to train engineers to be execu- 
tives, as it is to select from a group 
having unusually high native intelli- 
gence and excellent education those who 
have the rare, inherited genius for 
leadership that makes them effective in 
executive positions. 


State and Federal Geologists 
to Co-operate 


Representatives of the Colorado 
Metal Mining Fund, of which M. B. 
Tomblin, of Denver, is secretary, met 
with representatives of the U. S. Geo- 
logical Survey recently, and it was 
agreed that the state will co-operate 
with federal authorities for three years 
in the making of a geological survey 
of Colorado. This work will bring 
geological data and information up to 
date and should prove an incentive for 
renewed activities. The state mining 
fund will pay $10,000 a year for the 
work, the cost of which will be about 
$50,000. 


Tri-State Branch American Zinc 
Institute Elects Officers 


Stephen S. Tuthill, secretary of the 
American Zinc Institute, aroused con- 
siderable interest in the Joplin-Miami 
district in an address made before 
the Tri-State branch of the American 
Zine Institute at Picher, Okla., when 
he declared if the ore producers and 
smeltermen in the industry do not get 
together the government will be asked 
to do what it can to bring them 
together. 

Ore producers are frankly curious as 
to how and why government interfer- 
ence is to be brought about. They feel 
they have been doing their best to get 
along with the smelters, and that if 
there is a condition that needs correct- 
ing it is not their fault. 
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W. L. Landrum, manager of the 
Cortez-King Brand Mines Corporation 
was elected president of the Tri-State 
branch of the American Zinc Institute 
at a meeting of directors held a 
Picher, Okla., on April 14. Fred N. 
Bendelari, of Joplin, Mo., president of 
the Consolidated Lead & Zinc Co., was 
elected first vice-president, and H. H. 
Landreth, of the Landreth Machinery 
Co., also of Joplin, second vice-pregi. 
dent. Richard Jenkins, of Baxter 
Springs, Kan., was re-elected secretary 
and treasurer. 


Stage Set for Hammond Dinner 


Every important world capital will be 
the scene on the night of May 8 of a 
foregathering of friends of John Hays 
Hammond, eminent engineer, diplomat, 
and former chairman of the United 
States Coal Commission. The gather- 
ings, which will center around a great 
dinner to be held at the Waldorf-Astoria 
Hotel in New York on the same date, 
will celebrate Mr. Hammond’s seventy- 
first birthday, which occurred March 31, 
He was in Paris at the time, so the 
company of friends promoting the world 
tribute decided to await his return 
from overseas. 

Arrangements for the New York din- 
ner and for many smaller functions to 
be held everywhere are in the hands 
of Herbert Wall, whose headquarters 
are at No. 42 Broadway, New York. 


New Maps of Western Quebec 


Two geological maps of interest to 
mining men and prospectors have re- 
cently been published by the Canadian 
Geological Survey. They show on a 
scale of one mile-to one inch an area of 
eight hundred square miles, including a 
large part of Rouyn, Bellecomhe, 
Dufresnoy, Destor, Aiguebelle and Man- 
neville townships and the townships of 
Clericy, Lapause, Joanne, Bousquet, 
Vaudray and Montanier. These maps 
exemplify a commendable departure in 
mapping that will be greatly appreci- 
ated by prospectors. Various rock 
formations are represented, as usual, by 
different colours, but in the matter of 
representation of the actual outcrop- 
pings of rock some new methods have 
been adopted. Copies of these maps 
may be had on application to the Di- 
rector of the Geological Survey, Ottawa, 
Canada. 


U.S. Chamber of Commerce Meets 


Representatives of more than 1,400 
business organizations located in every 
state in the Union have been invited to 
attend the three-days’ annual meeting 
to be held in Washington May 11 to 13 
by the direction of the Chamber of 
Commerce of the United States. The 
preliminary program shows that the 
questions to be considered are of im- 
portance to all branches of industry, 
finance, and commerce. The major 
subject, around which all the discus- 
sions of the meeting will center, will 
be “Self-Regulation in Business. 
Prominently featured on the program 
are two additional subjects—namely, 
“Local and State Taxation and Budget- 
ing,” and “Relations of the States t 
the Federal Government.” 
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Men You Should Know About 





C. M. Loeb, president of the American 
Metal Co., recently returned from Hon- 
olulu. 


Robert D. Ferron has opened an of- 
fice as consulting engineer in La Paz, 
Bolivia. 


Courtenay De Kalb has just been at 
Ducktown, Tenn., and will shortly be in 
New York City. 


Cc. F. Kelley, president of the Ana- 
conda Copper Mining Co., sailed for 
Europe on April 14. 


Albert Burch, mining engineer of 
San Francisco, is in Butte as consult- 
ant on litigation work. 


M. I. Goldman, of the Geologic 
Branch of the U. S. Geological Survey, 
left for Spain, April 15. 


E. J. Schrader, mining engineer, with 
headquarters at Reno, Nev., is in St. 
Paul, Minn., on an extended trip. 


Charles E. Rogers, of London, who 
had been in Johannesburg for over a 
year, recently arrived in New York. 


L. E. McDonnell has been appointed 
superintendent of the milling plant of 
the California Zinc Co. at Winthrop, 
Calif. 


T. B. Nolan, of the Geologic Branch 
of the U. S. Geological Survey, left 
Washington on April 15 to continue field 
work in the Gold Hill district, Utah. 


John Hays Hammond, who returned 
last week from Europe on the “Olym- 
pic,” accompanied by his daughter, Miss 
Natalie Hays Hammond, was met down 
the bay by a delegation of friends, who 
extended to him an invitation to be 
their guest of honor at a banquet to 
be held on May 38, Mr. Hammond’s 
seventy-first birthday. Mr. Hammond, 
thus reminded of his hardy maturity, 
is said to have told his friends and the 
representatives of the press, “I eat 
what I want. Sleep when I want. 
Drink what I want. In fact, I do every- 
thing I want. I also worry.” The last 


statement affords occasion for analytic 
speculation and introspection on the 
part of mining engineers and profes- 
sional men in general. 


John Hays Hammond 





H. Kingsmill, general manager of 
Cerro de Pasco Copper Corporation, and 
P. A. Robbins, former manager of Hol- 
linger Gold Mines, Ltd., recently sailed 
for South America. 

J. E. Warren, of the Casper office of 
the Conservation Branch of the U. S. 
Geological Survey, resigned on April 5. 
G. G. Law was transferred from the 
Denver office to the Casper office on 
April 1. 

Franklin W. M. Cutcheon, of New 
York City, has been elected a member 
of the board of directors of New 
Cornelia Copper Co. to fill the vacancy 
caused by the death of the late General 
John C. Greenway. 


Guy C. Riddell has left New York 
for Santa Maria, Calif. He will be on 
the West Coast for several months, and 
will visit mines and oil fields in which 
he is interested in Idaho, Utah, Wyom- 
ing, and Colorado. 

G. C. Bateman, of Toronto, Secretary 
of the Ontario Mining Association, 
delivered an address on April 13 before 
the Mining Bureau of the Winnipeg 
Board of Trade, dealing with mining 
development in Ontario. On his return 
to Toronto he stated that he was much 
impressed with the activity of the 
mining industry in Manitoba and the 
prospect of its rapid expansion in view 
of projected railroad construction. 


Stanly A. Easton, of Kellogg, Idaho, 
general manager of the Bunker Hill & 
Sullivan Mining & Concentrating Co., 
whose term as a member of the State 
Board of Education expired April 5, 
has been reappointed by Governor 
Moore for five years. The State Board 
of Education under the Idaho system 
has supervision over all educational 
institutions, which include the state 
university, two normal schools, a 
technical institute, a school for the 
blind and deaf, and the industrial train- 
ing school. These are all growing 
institutions and their management re- 
quires much time and business capacity 
of a high order. In giving this service 
to the state without compensation, Mr. 
Easton presents a fine example of state 
loyalty which is alike creditable to 
himself and to the mining industry. 


Daniel C. Jackling, of San Francisco, 
has been awarded a gold medal by the 
Mining and Metallurgical Society of 
America for his achievements in de- 
veloping low-grade mines. Presenta- 
tion of the medal will be made in 
October next at a dinner of the society, 
to be held in New York. Mr. Jackling 
is a director of the Ray Consolidated 
Copper Co., in Arizona, the Chino Cop- 
per Co., in New Mexico, and the Nevada 
Consolidated Copper Co., and is also 
interested in the production of low- 
grade porphyry coppers. When he under- 
took the development of a mountain of 
copper ore in Bingham Canyon, Utah, 
which had previously been considered 
too low grade for commercial use, he 
for the first time employed steam- 
shovel methods, after the practice in 
the iron mines on the Mesabi range. 
This brought the Utah Copper Co. up 
to the production of 28,000 tons a day. 
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Dr. Ernest Howe 


Dr. Ernest Howe, Yale ’98, of New 
Haven and Litchfield, Conn., has been 
appointed Editor of the American 
Journal of Science by Yale University, 
and after he has had an opportunity to 
become acquainted with the editorial 
details will assume the active editor- 
ship. Professor Dana will continue his 
previous connection with the Journal 
and Professor Bateman will act as advi- 
sory editor. Dr. Howe is a consulting 
mining geologist who has been actively 
engaged in mining work in California 
for a number of years. At the request 
of the Mexican Government in 1920 he 
helped to reorganize the Mexican Geo- 
logical Survey. He is a director of the 
North Star Mines Co. and has contrib- 
uted papers on mining and geological 
subjects to various technical journals. 
In 1924 Dr. Howe was elected a mem- 
ber of the Connecticut State Senate, 
previously having served as a member 
of the Connecticut General Assembly, 
as clerk of the Committee on the Civil 
Administration Code, and in 1922 as a 
delegate to the State Republican Con- 
vention. The American Journal of 
Science was established in New Haven 
by Benjamin Silliman in 1818, and for 
more than a century has been edited in 
New Haven by Benjamin Silliman the 
elder, Benjamin Silliman the younger, 
James Dwight Dana, and Edward Salis- 
bury Dana, all geologists. 





Obituary 


John W. Shay, president of the Shay- 
McMullen Oil Co., and vice-president of 
the Greensboro Gas Co., prominent in 
the oil fields of western Pennsylvania, 
Ohio and. West Virginia, died on April 
7, in Pittsburgh, aged seventy-one. 

Bertrand Chase Hinman, a retired 
mining man, of New Rochelle, died on 
April 16 in his fifty-eighth year, Mr. 
Hinman was born in Mannsville, N. Y., 
was graduated from the School of 
Mines, Columbia University, in 1890, 
and received the degree of Master of 
Arts from Columbia in 1891. For many 
years Mr. Hinman made his home in 
London, where he was director of sev- 
eral gold and copper mining companies. 
In 1917 he retired from active business 
and returned to the United States. He 
was a member of the Institution of 
Mining and Metallurgy of England and 
the A.I.M.E. 
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New Machinery and Inventions 
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Small Rolls Designed for 
Test Work 


A machine for experimental pur- 
poses, primarily in the paint, vegetable 
oil and @hemical industries but also in 
certain other fields, is the set of “experi- 
mental rolls,’”? shown in the accompany- 
ing cut and made by Allis-Chalmers 
Manufacturing Co., Milwaukee, Wis. 
This small set of crushing rolls, housed 
in wood and provided with a Texrope 
and motor drive, is used for crushing 
and grinding samples of various mate- 
rials, either for routine specification 
tests or in experimental work. 





This small set of crushing rolls is 
intended for testing or 
experimental work 


An Air Filter for Compressors 
and Gas Engines 


Trouble in the operation and main- 
tenance of air compressors and internal- 
combustion engines can be avoided to 
a considerable extent by filtering out 
the dirt, dust, and abrasive materials 
from the air before it is drawn into 
the cylinder. An air filter designed for 
this purpose is manufactured by the 
Spray Engineering Co., 60 High St., 
Boston, Mass. 

The basic principle of air filters of 
this make is the removal of the dust 
particles by causing them to impinge 
against an adhesive surface by rapidly 
and repeatedly changing the direction 
of the air flow. The filter media is 
arranged from coarse to fine in the 
direction of air flow, so that where the 
largest percentage of dust is retained, 
ample space is provided for the ac- 
cumulation of it without materially ob- 
structing the flow of the air. By dip- 
ping or charging the cell with a special 
solution called “Dustix,” the surface of 
the filter media is made adhesive. 
When the filters become dirty they may 
be cleaned by washing them in a hot 
solution of water and washing soda. 

These filters are built entirely of 
heavy-gage metal to withstand hard 
usage. They are made in two types— 
namely, type “C” and the box type. 
Type “C” filters are intended for small 
capacities, and the box type has been 
designed for larger capacities. The for- 
mer are small and light and can be 
bolted to a standard pipe flange, which, 
in turn, is screwed directly onto the air 
intake pipe. 


Synchronous Motors with 
High Starting Torque 


Heretofore, synchronous motors have 
had a low starting torque. The Gen- 
eral Electric Co. of Schenectady, N. Y., 
has, however, designed and is now mar- 
keting a line of these machines for gen- 
eral-purpose application. These motors 
are recommended to drive loads, the 
torque requirements of which have been 
heretofore met by standard squirrel- 
cage induction motors: The new ma- 
machines, known as types TS and QS of 
the 7,500 series, range from 20 to 150 
hp. at speeds of 1,200, 900, 720, and 600 
r.p.m. at 60 cycles. 

These motors meet all the Electric 
Power Club requirements for general- 
purpose machines and give satisfactory 
starting characteristics. They are of 
strong construction and with minor 
changes will operate at either unity, 90- 
per cent or 80-per cent power factor. 
They are rated at 40 deg. continuous 
load at unity power factor, and at 90- 
and 80-per cent power factor the tem- 
perature of the stator will not exceed 
40 deg., with 50 deg. on the rotor. 

Adequate starting torque is the most 
important factor in the design of the 
new motors, each machine being guar- 
anteed to deliver the same starting 
torque with the same inrush current as 
will a standard squirrel-cage induction 
motor of similar rating. At full-line 
voltage the motor will accelerate and 
synchronize a load whose torque is 100 
per cent of the rated full-load torque of 
the machine. 

Revolving fields are employed on 
these motors. These are of the salient- 
pole type and are separately excited, 
ordinarily by means of direct-connected 
exciters. One of the principal advan- 
tages inherent in these machines lies in 
the fact that the amortisseur windings 
are not limiting factors upon the tem- 
perature rating. These starting wind- 
ings will not become dangerously hot 
before the primary motor coils are over- 
heated. Thus adequate overload protec- 
tion in the alternating current lines will 
also protect the amortisseur windings 
from overheating whether as a result 
of failure to start or because of opera- 
tion without excitation. 

Semi-automatic control is recom- 
mended for these motors. In this con- 
trol field excitation is automatically ap- 


This box type 
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plied. The motor is started by means 
of a manually operated, self-contained 
compensator. The manipulation neces. 
sary to start one of these machines is, 
therefore, identical with that entailed in 
starting a squirrel-cage induction motor, 


Special-Sheathed Electric Wire 
Approved for Use 


The non-metallic sheathed cable, 
known as RomeX and manufactured by 
the Rome Wire Co., of Rome, N. Y,, 
which has been a subject of much debate 
in the electrical industry during the last 
four years, has finally been approved 
by the National Fire Protective Asso. 
ciation. This action will permit the 
Rome Wire Co., to begin production of 
this product and place it on the market 
in competition with other insulated 
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Sketch showing construction of new 
non-metallic sheathed cable 





wiring now used on all types of circuits 
under 300-volt potential. The accom- 
panying sketch shows the construction 
of this wiring. The core or beginning 
of RomeX cable is a standard rubber 
covered code wire, marked A in the 
sketch. B is a close wrap of fibrous 
tape formed from six thicknesses of 
long fiber kraft paper. The cotton 
braid C is then applied and carefully 
saturated with fire resistant compound. 
Another wrap D of the long fiber kraft 
tape is next applied and two or more 
of the conductors are thus sheathed 
together with filler cords EH under a 
very heavy braided outer jacket F 
The materials marked D, E and F are 
all treated to make them fireproof and 
moisture-proof, 


A New Pipe Machine 


The Borden Co., Warren, Ohio, has 
put out a machine for threading and 
cutting pipe called the “No. 44 Beaver 
power drive.” This is a portable ma- 
chine in which the pipe revolves and 
the tool remains still. Cutters can be 
bought for it or it can be used with 
hand tools. It holds pipe from 3 to 
2-in. diameter. By means of a unl- 


versal-jointed shaft, it will cut 23 to 
6-in. diameter pipe by driving a No. 106 
Beaver cutter. 
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The Market Report 


Metal Prices Taper Off Further 


Declines in London, Owing to Fear of Coal Strike, Affect Entire List 


New York, April 21, 1926— Copper, weakness seems to have had its origin 
lead, zinc, silver, and tin have all been in London, the lower cables scaring off 
at new low levels for the present move- purchasers in the United States. The 
ment in the last day or two. Lead is threatened coal strike in England is 
the only ae the lot in which the held to be chiefly responsible. 
volume of sales during the week has 7 
been well maintained, though the low Copper Below 14¢c., Delivered 
prices asked for tin yesterday attracted On Thursday, Friday and Saturday 
a good day’s business and zinc sales copper was sold in fair volume at 14c. 
have been spasmodically good. The delivered in the East and at 144c. in 


I] 
} 


Daily Prices of Metals 
| Copper N. Y¥. Tin Lead | Dine 


| | 
April | net refinery* | senses EEN 2 Lett cone pak deals ee ; . 
| Blestrotytio | 99 Per Gent | Straits | ONY. | StL | St. 
S| 13.775 63.00 64.25 | 8.00 |7.775@7.80| 7.00@7.05 
16 | 13.75 62.75 64.00 | 7.975 | 7.75@7.80| 7.00 
17 | 13.75 62.75 64.00 | 7.4 7.75@7.80, 7.00 
19 | 13.70 | 62.25 63.375 @63.50) 7.85 7.65@7.70 7.00 
1) 13.625 | 61.25 — |62.50@62.625| 7.75@7.85} 7.60 | 695 
21 | 13.60 | 61.625 62.875 | 7.75@7.85| 7.60 | 6.90@6.95 
Av. | 13.700 62.271 | 63.521 | 7.896 | 7.702 | 6.983 
The prices correspond to the following quotations for copper delivered: April 15th, 


14.025c.; 16th and 17th, 14.00c.; 19th, 13.95c.; 20th, 13.875c.; 21st, 13.85c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold ‘“delivered,’’ which means that the seller pays the freight from 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per lb. 

Quotations for zinc are for ordinary Prime Western brands, Quotations for lead 
pape i. obtained for common lead, and do not include grades on which a premium 

asked. ; 





London 

oe . ~ Copper. cae 7 

i= —_——— Tin Lead Zine 
April | Standard go i 

| Spot | 3M | Jytie | Spot 3M Spot | 3M | Spot 3M 
1S | 57 | S8e | 64% | 286% | 2732 | 29% | 29% | 328 | 33 
16 | 57h | 58% GS | 3: | 2734 2848 | 292 | 328 | 3325 
19 | 572 | 58% | 642 | 284% | 2712 | 28% | 284% 32% | 32% 
20 | 56% | 573 | 644 | 279 | 267% | 2738 | 28% | 31% 324 
21 | 56: | 57§ | 644 | 281 | 2693 | 27% | 28%% | 31981 324 


The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb. 


Silver, Gold, and Sterling Exchange 


J Sterling | Silver | Silver 


York | 





es | | Sterling ; Gold 
April | Exchange —_—_—_———| Gold ol ee 
| “Checks” | New York London | London | April “Cheeks” New London London 


S| 4858 | 648 292 (84slldd | 19) 4.85§ | 632 | 29% | S4sl13d 
| 4.85§ | 632 | 29% |S4slldd | 20| 4.8544 | 634 | 29,5 | 84s11dd 
1485) | 634 | 29% |.......|| 21] 4.8548 | 634 | 29% | S4e11dd 





on York quotations are as reported by Handy & Harman and are in cents per 

of ae of bar silver, 999 fine. London silver quotations are in pence per troy ounce 

foren ng silver, 925 fine. Sterling quotations represent the demand market in the 
Con. Cables command three-eighths cent premium, 





what is known as the Middle West. On 
Monday, however, with lower prices re- 
ported from London, no consumers 
could be interested at those levels, and 
even an offer at 13.95c. met no response. 
Yesterday a limited number of sellers 
quoted 13%c., at which small sales were 
made, and today business has been 
booked, in a small way, at 13.85c. de- 
livered in the East. Most sellers have 
not met these lower prices, but there 
seems to be plenty available to take 
care of the very limited demand. Most 
of the inquiries have been for May and 
June, and the week’s business, which 
was considerably less than that of last 
week, has been made up principally of 
small orders rather than a few large 
ones. Much of the copper sold has been 
for the manufacture of brass. The 
brass mills continue operating at or 
near capacity, but advance orders are 
not quite so large. 

Copper producers and sellers are in 
general holding firm and do not expect 
any important decline in prices, even 
though the general tendency of raw 
material prices seems to be distinctly 
downward. Their confidence is founded 
on the excellent statistical position of 
the metal; on the organization of the 
new Copper Export Association, which 
will be launched within a few weeks ac- 
cording to present indications, and 
which is expected to stabilize prices; 
and to the slightly improved conditions 
in Germany, the principal foreign con- 
sumer. German buying has been better 
this week than for some time, princi- 
pally at 14.15c., c.i.f., the orders being 
for prompt delivery and well dis- 
tributed. The Orient has recently 
showed more interest also. 


Lead Decline Continues 


With the London market off to such 
an extent that Mexican bullion lead 
netted as much in New York as abroad, 
the American Smelting & Refining Co. 
on Monday, April 19, reduced its offi- 
cial contract price for New York lead 
from 8c. to 7.85¢c. Yesterday and today 
large sales for late May and early June 
delivery were made at 7.75c. New York. 
The St. Louis market kept in close step 
with New York, the prevailing quota- 
tion there being 7.60c. today, with 
rumors that 7.55c. might be done on 
small lots. The volume of business, 
particularly in New York but also in 
St. Louis and Chicago, has been good, 
this being true before the Smelting 
company reduced its price, as well as in 
the last three days. Without exception 
the larger producers are well sold for 
April, and one or two of them at least 
have only small quotas of June lead on 
their hands. Buyers are covering only 
early requirements, and _ producers 
therefore look for continued good 
demand in the domestic market. Large 
sales of antimonial lead at a good 
premium were made by one seller. 
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The rate of mine production of lead 
in the United States and Mexico in- 
creased in March, but the rate of world 
output declined slightly. The total for 


March was 
103,441. 


Zine Drops Under 7c. 


111,365 tons; February, 


Most of the zinc has been sold rather 
than bought during the last week, pro- 
ducers finding that tempting bait was 
necessary to find a market for their 
product. The principal cut in prices 
came last Thursday, when several hun- 
dred tons were finally sold at 7c., 
though nominal prices had been 7.10c. 
On Monday and Tuesday further good 
sales were made, though in small lots 
only, as the galvanizers were in no mood 
to speculate on the future by laying in 
an excess supply of the metal. The 
6.95c. level at which business was done 
yesterday was no longer attractive 
today, and there was considerable doubt 
as to whether even quotations of 6.90c. 
would be favorably received. Resale 
lots are rumored to have been offered 
at this lower level. High-grade is 
quoted at 84@88c. 


Consumers Buy Tin 


After easing gradually since last 
Wednesday, spot Straits tin reached 
62.5c. per lb. yesterday, Tuesday. On 
the break. consumers entered the 
market and in the afternoon good sales 
were made at 62.625c. Forward tin is 
easier with concessions for those posi- 
tions ranging up to 4c. per lb. for three 
months ahead. 


Silver Down to 631,c. 


New low prices for silver were es- 
tablished both in London and New York 
on April 21st, continued selling for 
China account being responsible for the 
decline to 634c. The Indian bazaars 
are moderate buyers, but only at low 
rates, and show no desire to force 
prices upwards. 

Mexican Dollars: April 15th, 492c.; 
16th, 49c.; 17th and 19th, 488c.; 20th, 
48%c.; 21st, 484c. 


Francs Still Dropping 


Francs have registered a new low 
every day recently. The premium on 
Canadian funds has resulted in the 
shipment of gold from New -York to 
Montreal. Closing cable quotations on 
Tuesday, April 20, were: francs, 3.32c.; 
lire, 4.025c.; and marks,  23.81c. 
Canadian dollars, 3 per cent premium. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specifie 
Aluminum—99 per cent grade, 28c. 
per lb.; 98 per cent, 27c. London, 98 
per cent, £118 per long ton. 
Antimony—Per pound, duty paid, New 
York: Chinese brands, spot, 17.50c. 
May arrival, 16.50c. Cookson’s “C” 
grade, spot, 22c. Market very quiet 
and spot prices mostly nominal. 
Bismuth—$2.70@$2.75 per lb., in ton 
lots. London, 10s. 
Cadmium—60c. per Ib. Market better. 
London, 1s. 9d. for Australian metal. 


Iridium—$225 per oz. for 98@99 
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per cent. Nominal. 
for 99.5 per cent. 
Nickel—Ingot, 35c.; shot, 36c.; elec- 
trolytic, 39c. (99.75 per cent); London, 
£170@£175 per long ton. 
Osmium—$85@$90 per ounce; Lon- 
don, £19@£22. 


Platinum — $112 per ounce refined 
officially quoted. Sales also at $105@ 
$107. Crude, $103. London, £224@ 
£234 for refined; crude, £21@£22. 

Quicksilver—Per 75-lb. flask: market 
firmer at $90. San Francisco, $89.33. 
London, £148. 

Ruthenium — $75@$85 per 
London, £13@£16. 

The prices of Cobalt, Germanium 
Oxide, Lithium, Magnesium, Molybde- 
num, Monel Metal, Palladium, Radium, 
Rhodium, Selenium, Tellurium, Thal- 
lium, Tungsten, and Zirconium are un- 
changed from the issue of April 3. 


Metallic Ores 


Tungsten Ore—Per unit of WOs, N.Y.: 
Wolframite, $11@$11.50; Western 
scheelite, $12@$13. Domestic demand 
very light, and prices largely nominal. 

Vanadium Ore—Containing 4 to 8 
per cent V.0;, 30@35c. per pound of 
V:.0; f.o.b. Montrose, Colo. 

Foreign concentrate (lead vanadate) 
12 to 18 per cent V.0., 60@65c. per 
pound V.O;, duty paid, seaboard. 

Chrome Ore, Manganese Ore, Molyb- 
denum, Tantalum, and Iron Ores are 
unchanged from quotations in the 
April 3 issue. 


Zine Blende and Lead Dre Prices 
Unchanged 
Joplin, Mo., April 17, 1926 


London, £70@£75 


ounce; 


Zine Blende Per Ton 

Pe coy ces panislatass ecee $52.90 
Premium blende, basis 60 per 

CRUE SN os scc.c as os eae $48.00 49.00 
Prime Western, basis 60 per 

CRE I oo oko ops crrecare-eia 47.00 
Fines and slimes, 60 per cent 

MMe: ioasasers beech ee 46.00 43.00 
Average settling price, all zinc 

GEOR oe pac iorn sales pecue oie 46.56 

Galena 
ES gah as ar EE re te calor On ela re Meee ee $103.30 
Basis $0 per cent lend 2.5... 6s ccces 95.00 


oO. 
Average settling price, all lead ores 100.16 


Shipments for the week: Blende, 
18,790; lead, 1,784 tons. Value, all 
ores for the week, $1,053,570. 

Purchases reported to 6 o’clock totaled 
only 15,000 tons, 5,000 tons less than 
last week. The shipment was 1,600 
tons more than the production, but the 
slow sales today indicate a reversal 
next week, with production more than 
the shipment. Though buyers have 
15,000 tons contracted for, it is re- 
ported that nearly half of this ton- 
nage is not yet mined, leaving an 
approximate net reserve stock of 22,000 
tons. 


Platteville, Wis., April 17, 1926 
Zine Blende 





Per Ton 


Blende, basis 60 per cent zinc...... $ 49.50 
Lead Ore 

Lead, basis 80 per cent lead........ 100.00 

Shipments for the week: Blende, 

1,187 tons; lead, 40 tons. Shipments 


for the year: Blende, 15,203; lead, 402 
tons. Shipments for the week to 
separating plants, 1,475 tons blende. 
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Non-Metallic Minerals 


Amblygonite, Andalusite, Asbestos, 
Barytes, Bauxite, Borax,  Celestite 
Chalk, China Clay, Diatomite, Emery, 
Feldspar, Fluorspar, Fuller’s Earth, 
Garnet, Gilsonite, Graphite, Greensand, 
Gypsum, Ilmenite, Iron Oxide, Lepj. 
dolite, Limestone, Magnesite, Manja 
Mica, Monazite, Ocher, Phosphate, Pot. 
ash, Pumice, Pyrites, Quartz Rock 
Crystal, Rutile, Silica, Spodumene, Sy). 
phur, Talc, Tripoli, and Zircon are un. 
changed from prices in the April 3 
issue. 


Mineral Products 


Arsenious Oxide (White arsenic)— 
34@3ic. per lb. Inquiries improving, 
London, £14@£15 per long ton. 

Copper Sulphate, Sodium Nitrate, 
Sodium Sulphate, and Zinc Oxide ar 
unchanged from prices in the April } 
issue. 


Ferro-Alloys 


Ferromanganese — Domestic, 78@82 
per cent, $88@$90 per gross ton fur. 
nace; prompt and future. 

Several hundred tons of spiegeleisen 
was sold at $34, furnace, for the 20 per 
cent grade, in carloads, with $33 on 
lots of 200 tons or more. It is under- 
stood $32 is the lowest price on pro- 
ducers’ books. This price applied only 
to large tonnages. 

Ferrocerium, Ferrochrome, Ferro- 
phosphorus, Ferrosilicon, Ferrotitanium, 
Ferrotungsten, Ferro-uranium and Fer- 
rovanadium are unchanged from prices 
in the April 3 issue. 


Metal Products 


Rolled Copper — Sheets, 22ic.; wire, 
base price, 16c.-per lb. 

Zine Sheets—11.75c. per lb., f.ob. 
works. 

Lead Sheets, Nickel Silver, and 
Yellow Metal are unchanged from 
prices in the April 3 issue. 


Refractories 


Chrome Brick, Firebrick, Magnesite 
Brick, Silica Brick, and Zirkite are un- 
changed from prices in the April 3 
issue. 


Steel Steady—Pig Iron and Coke 
Dull 


Pittsburgh, April 20, 1926 


The turn in the volume of steel buy- 
ing, as a whole, has plainly been 
rounded recently in definite fashion, but 
there is no slump in demand—merely 4 
gradual tapering off. The condition 
differs from experience in each of the 
last three years, at approximately this 
time of year, in that buyers have no 
accumulated stocks, and thus liquida- 
tion does not add to the decrease in buy- 
ing, which merely follows a slow de- 
crease in consumption in various lines, 
while in a few lines consumption 1s 
creasing seasonally. 


Pig Iron. — Bessemer quiet * 
$19.50@$20; basic, $18.50@$19; four 
dry, $19, f.o.b. Valley furnaces. 


Connellsville Coke. — Spot furnace 
remains at $3@$3.15 while spot found 
is off 25c. at $4@$4.50. 
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Reports 





Utah Copper Earned $6.83 per Share in 1925 


The Utah Copper Co., during the year ended Dec. 31, 1925, 
earned a net income of $11,103,504 after expenses, deprecia- 
tion, federal taxes, and other charges, but before depletion, 
equivalent to $6.83 per share. This compares with $8,185,- 
319, or $5.03 a share, in 1924. After the payment of $6,904,- 
082 in dividends, surplus was $4,199,422, against $1,687,359 
in the previous year. 

Current assets as of Dec. 31, 1925, totaled $27,690,281, 
against liabilities of $7,006,005, making a net gain in surplus 
quick assets of $3,600,923. 

The tonnage of ore treated at the Magna and Arthur 
plants was 6,662,100 and 5,876,200 tons, respectively, or 
a total of 12,538,300 tons, equivalent to a daily average 
of 34,351 tons. The average copper content of the ore was 
1.02 per cent, or 20.4 lb. per ton, compared with 1.07 per 
cent and 21.4 lb. for the year 1924. The average recovery 
was 86.96 per cent, corresponding to 17.78 lb. of copper per 
ton, compared with 85.94 per cent and 18.43 lb. for the 
year 1924. The average milling cost per ton of ore was 54c., 
a decrease of 6c. compared with 1924. 

The production from all sources, as compared with the 
year 1924, was as follows: 





Year 1925 Year 1924 

Gross pounds in concentrates.................5. 222,978,209 223,524,127 
Gross pounds in precipitates.................... 737,644 300,460 
Gross pounds in scrap copper.................-. 8,789 165,589 
PN 5 is enna dah cea alee Ae ea kee reer 223,724,642 223,990,176 


After necessary allowances for losses in smelting and 
refining, the net production of refined copper for 1925 was 
214,162,139 lb. 

The average cost per net pound of copper, including depre- 
ciation of plant and equipment and all fixed and general 
expenses and after crediting gold, silver, and miscellaneous 
earnings, was 8.48c., as compared with 8.89c. for the pre- 
ceding year, computed on the same basis. The value of 
the gold and silver recovered and the miscellaneous earn- 
ings amounted to 1.36c. per pound of copper, as compared 
with 1.206c. for the previous year. 


Statement of Operations for the Year Ended Dec. 31, 1925 


Operating Revenue 
Copper produced—214,162,139 Ib. @ 14.069c............... $30,130,561. 89 
Gold produced—78, 158.432 oz. @ $20............. 000s e ee 1 y 
Silver produced—692,782. 49 oz. @ 69.02c...............4.4. 478,152.46 


$32,171,882.99 


Operating expenses 
Mining, including stripping expense.......... $4,282,333. 30 


Ore delivery—mine to mill.................. 


MI es Sik conc daa tae as Reuss csancanes 6,748,331. 44 
Treatment, freight and refining.............. 7,010,871.55 
PE aioe otic ahs KannaaRewkn 267,702.71 19,752,321. 73 
ee NN OU 5.5 hos kaa ar ake ownudeneneceauaees $12,419,561. 26 
PN CON ——GING 5.55. 02 0 os sd cascrenceacebens 1,118,541. 67 
NIN ise hanes oc gineainyedisakie hone cctardenie $13,538,102. 93 
Charges against income: 
DUN ac ln AS tv eeuencnencus bee $1,207,270. 38 
Federal income tax and other charges........ 1,020,894. 12 
Loss on plant and equipment retired......... 206,433.63 2,434,598. 13 
Net income to surplus account...............0-0eeeecees $11,103,504. 80 


McIntyre Porcupine Earnings Increase 


Quarterly earnings of the McIntyre Porcupine Mines, Ltd., 
operating in the Timmins district in Ontario, for the fiscal 
year to date, are shown in the following table: 


First Second Third Total 
Quarter Quarter Quarter Fiscal 
Sept. 30, Dec. 31, March 31, Year to 

1925 1925 1926 Date 
Gross RON aie icny accede der $886,117 $946,688 $972,399 $2,805,206 
Costs, including development..... 518,793 539,178 537,812 1,595,784 
rating earnings.............. $367,324 $407,510 $434,587 $1,209,422 
Non-operating revenue........... 24,040 24,972 27,853 76,867 
$391,364 $432,482 “a $1,286,289 


eLes provision for taxes for period. 18,754 14,887 8,604 52,246 


$372,610 $417,595 $443,836 $1,234,042 








Magma Copper Cost 7.5lc. per Pound 


_ The Magma Copper Co., operating in the Superior district, 
in Arizona, produced 27,020,516 lb. of refined copper during 
1925 at a cost of 7.51c. per pound, exclusive of depreciation 
and interest. The company realized 14.007c. per pound. 

During the year a total of 229,377 tons of all classes of 
ore was produced from the Magma mine. This ore averaged 
6.50 per cent copper, 3.48 oz. of silver, and 0,031 oz. of gold. 
The net metal production for the year including some lease 
and customs ore, after deducting all losses including refin- 
ing, was 27,020,516 lb. of copper, 719,881.22 oz. silver, and 
9,085,653 oz. gold. 

Current assets as of Dec. 31 totaled $3,137,358, against 
current liabilities of $595,689. 


Consolidated Income and Expense Statement for the Year 
Ended Dec. 31, 1925 








Se IO oie ind Zo oho lee at wares Sondkew naw: $4,005,719. 33 
Cost of sales: 
Inventory of metals, ores and concentrates, 
MUN UEIOUMIGS ac Abceda cbi'deldneeusuaness $1,408,249. 27 
Operating expenses.......... $2,594,034. 89 
DOGG GUO... 2... ccccccas 348,487.10 
Reserve for liability insurance 55,122.33 
$2,997,644. 32 
Less gold and silver sales... . . 670,779.62 
—_——— 2,326,864. 70 
$3,735,113.97 
Inventory of metals, ores and concentrates, 
RING PUIG RIES Gaiticse canauedeKecdewscawee 1,214,422. 52 
—————_———__ 2,520,691. 45 
a ; $1,485,027. 88 
General, administrative and engineering expenses............. 111,056.04 
$1,373,971. 84 
Fentaent anes OU INGUIN oo 6 oc kick edocs cdawdsunseccwiinses 40,098.10 
“$1,414,069.94 
PR IN als A aro TRS SA sc nc hada Sede ‘ 37,998.55 
$1,376,071. 39 
Other deductions 
Se uP I Io on oe eras hac wudeahetdcake g 419,422. 41 
Re iki dino ino he ee See eehieie sens $956,648.98 


Inspiration Produced 81,944,321 Lb. 
of Copper in 1925 


Operations of the Inspiration Consolidated Copper Co., in 
the Miami district, in Arizona, during 1925 resulted in the 
production of 81,944,321 lb. of fine copper, at a cost, in- 
cluding depreciation, but not depletion, of 12.2858c. per 
pound. The grade of the ore mined was 1.038 per cent 
copper. This was lower than anticipated. 

It was found that mining conditions were very different 
from what could be reasonably expected. The lower horizons 
of the Live Oak orebody are soft and pack readily after 
being undercut, making the drawing of ore difficult and 
irregular, resulting in a lower grade of ore. At the end 
of the year modifications in the mining method were made, 
which it is hoped will improve the tonnage and grade. 


Income Account Year Ended Dec. 31, 1925 


SOR CUE iso os 5s eo ccg enc dak oxiwewineedaddtentoers $11,497,356.85 
Expenses 
Mining, including development.............. $4,072,801.05 
Reduction, including transportation of ore....  3,672,292.35 
Refining and selling, including transportation 
Re I ae rrr rere 1,738,543. 85 
Administration and federal taxes............ 258,446. 26 
Copper on hand at beginning of year........... 2,360,491. 81 
$12,102,575. 32 
Less, copper on hand at end of year........... 2,628,090.56  9,474,484.76 
$2,022,872. 09 
Depreciation on buildings and equipment..................0+- 368,749. 44 
$1,654,122. 65 
DROP OE SS canidnicstuccddctenetecusasssasevenedaaeneus 16,787.15 
$1,637,335. 50 
Veciint Sis SON a is 6. co td edineds scvidexduncdeds ees 179,465.72 
Balance, net income of the year, carried to balance sheet....... $1,816,801. 22 


Current assets as of Dec. 31 were $4,079,150, compared 
with liabilities of $1,940,199. 





Bunker Hill & Sullivan Had Best Year 
in 1925 


The Bunker Hill & Sullivan Mining & Concentrating Co., 
of Kellogg, Idaho, produced 37,974 tons of lead and 1,361,- 
882 oz. of silver in 1925, which sold for $7,766,169.74, and, 
after deducting $4,334,940.26 in ‘costs, left a profit of $3,- 
431,229.48. Dividends paid amounted to $2,959,209.78. The 
profit-and-loss statement for 1925 shows an operating sur- 
plus, after depletion, of $3,459,813.91; normal surplus was 
increased from $8,855,587.84 as of Dec. 31, 1924, to $9,841,- 
809.90 as of Dec. 31, 1925. Stanly A. Easton, manager, 
states in the annual report that because of the larger output 
of mine-run ore and metallic lead during 1925, and the 
uniformly strong lead market throughout the entire year, 
a greater operating profit was made than for any former 
year in the history of the mine. 

The Bunker Hill smelter produced more refined lead and 
silver than during any previous year. The receipts of cus- 
tom ores were larger, and these continue to grow. The 
physical condition of the smelting plant is excellent. 

Crosscutting from the No. 18, or bottom, level of the 
Bunker Hill mine, has disclosed the principal oreshoot, which 
is now being actively developed. Ore blocked out to date 
in the Sullivan mine is 53,619 tons; and in the Bunker Hill 
mine 3,781,795 tons, making a total of 3,835,414 tons. 


Ray Consolidated 1925 Earnings, $3,438,523 


Earnings of the Ray Consolidated Copper Co., from its 
operations at Ray, Ariz., and Santa Rita, N. M., totaled 
$3,438,523 during 1925. The following data are from the 
current annual report: 


Estimated Future Production 
Copper: 
Tons Per Cent 
89,860,223 1.68 
105,242,094 1.44 


etic denote erie hie ce nites 195,102,317 1.55 


Ray mines. . senate Ress cLB Pee a dt ee ot, 
Chino mines, including stockpile......... 


Total gross production of the Ray mines from all sources 
for the year was 177,472,911 lb. compared to 69,590,391 lb. 
for the year 1924. The net production for the year from all 
sources, after allowances for smelter deductions, was 174,- 
691,091 lb., compared to 67,017,981 lb. for 1924. From the 
Chino mines the total production of copper was 70,218,343 
lb., which, after allowing for smelter tolls, made the net 
output of refined copper 67,385,620 lb. 

The average cost of net copper produced in marketable 
form was 10.84c. per pound, including all operating costs, 
fixed and general expenses, and local taxes and before 
charges for depreciation of plant and equipment, but after 
reducing same by credit for the value of gold and silver 
recovered and for miscellaneous earnings from sources 
directly pertaining to operations. 


Statement of Operations for the Year Ended Dec. 31, 1925 


Operating revenue 
Copper produced— 142,076,711 lb. @ 14.075c. $19,997,848. 94 
Gold produced — 5,054.7655 oz. @ $20.... 101,095. 31 
Silver produced — 4,116.06 0z. @ 70.3c... 2,895.47 


: ————— $20,101,839. 72 
Operating expenses 


Mining, including stripping and mine develop- 


MD III ios os eicgic cies Se a os dase ee $6,216,944. 68 
Ore delivery—mine to mill................ 906,286.67 
PUN en Ne ck teh ee 8 eo 4,198,532.35 


Treatment, freight and refining 


4,183,602. 73 
Selling expense 


177,588.50 15,682,954. 93 


_ Profit from operations.................. TR SA: $4,418,884. 79 
Miscellaneous income 215 


Decco sing Babi ae aoe hemiadaeceeen ee 15,463.37 
PUMA MMOMNE 8 65 o5 kon dbine cada dddvicace Sadise bie naneonts $4,634,348. 16 
Charges against income 
PPOPMOOIRUIOR, 6 5. oo osicicn ecco tsbeesccsliece $914,096. 64 
Loss on property retired, etc................ 281,728.06 1,195,824. 70 


Net income to surplus account......................--.. $3,438,523. 46 


Surplus from Operations 


Boateng —Doec, 34, 1926 ooo o.oo os oes cinco nd oeaeebacesseg $13,478,177.45 
Net income for year (without deduction for depletion)—as above 3,438,523. 46 


Charges against surplus Saaremens s 


: Additional federal income tax for 1918 and adjustments of 
surplus in connection therewith 


1,043,503. 17 
fi a | + a ee $15,873,197. 74 
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Shattuck Denn Mining Corporation 


The following figures show the results of operations of 
the Shattuck Arizona Copper Co. for the first ten months, 
and of the Shattuck Denn company, after the absorption of 
the Denn company, for the last two months of 1925. 

Ten Two 
Months Months 
$762,948 $189,951 


Gross operating income 


PRN UNI cio ictare oievers Sania nalesee eu ew aig eee 34,093 4,52] 

NR 65h insti cacernanoacaxte Reon $797,041 $194,472 
NORM on aoa eats hit PS ses Kaw EAS TRAIOA 724,820 169,202 
Depletion and depreciation..................000ce cece 71,430 20,419 

NN ois pts oa Yate aan ends vantiad eet $791 $13,851 
ICN IN NN 5 555g dak sod consis soa wielas Ge ea 37,967 
I Siecjiain sonnet ee $24,116 


Sources of Antimony Consumed 
in the United States 


The American Bureau of Metal Statistics has summar- 
ized the domestic supply of antimony. The United States 
gets antimony in several forms, especially as antimonial 
lead produced by silver-lead smelters within the country, 
as antimonial lead imported and as metallic antimony or 
regulus, imported chiefly from China. No antimony regulus 
worth mentioning is produced in the United States. 

Antimonial lead imported has been in the main old muni- 
tion material, and since 1922 the introduction of this has 
been relatively small. 

Domestic production of antimony from secondary mate- 
rial represents the reworking of old alloys, battery sludges 
and sundry mixtures. Reproduction of this antimony is 
largely in the form of alloys. 

The antimony content of the antimonial lead that is pro- 
duced in this country, and also that of what is imported, 
is widely variable. Formerly there was a good deal of 
uniformity in this product, but in recent years, owing to 
improvements of metallurgical methods, the refiner has be- 
come able to produce antimonial lead of high antimony con- 
tent or low, according to the requirements of his custom- 
ers. Consequently, it is no longer possible to generalize in 
respect of this matter so well as formerly. 


Supply of Antimony for the United States 


In Tons of 2,000 Pounds 


1920° 1921 1922 1923 1924 1925 

Smelter production of antimo- 
nial lead (antimonycontent)(a) 2,033 1,589 1,441 2,170 2,763 *3,060 
Imports of antimony metal (6)... 12,474 10,576 8,871 7,813 7,276 10,659 
Imports in antimonial lead (a)... 2,063 4,321 5,476 *211 *1,225 850 
Production of secondary anti- 
PAO NO RO cosine cecsaemees 


5,600 4,729 7,090 8,021 9,404 *9,000 
—_—_— —2. —__. —_—_—_——- -——— 


AGUMB 5ic6 so saadowewsenks vss 22,170 21,026 22,878 18,215 20,668 23,569 
(a) As reported by U_S. Geological Survey and U. S. Bureau of Mines, except 
as to figures indicated by asterisk, which are conjectural. (6) As reported by 


Bureau of Foreign and Domestic Commerce. (c) Including the antimony content 
of alloys. 





Record Consumption of Copper 


Estimates made by the American Bureau of Metal Sta- 
tistics for consumption of copper in 1924 and 1925 are shown 
below in metric tons. 





1924 1925 
RN RGR 5 nooo eo eee ee Odea 686,400 738,300 
CRIMI So 8 oso ccriop eeere, taro eaten 15,400 11,500 
Fatal Matt Ame 65.52 k osc aeiccaeeaeteusescaess 701,800 749,800 
MRM NR one Soest a Fond cian \ oerete re een Gc Ro Herat 13,900 17,000 
Nima Se oo coes oop LI ai Sua de natkeno a eR 11,100 10,600 
RPMS MMN. 5555 555:055. 4:8 0-5 hn hn Bee eae Ons 12,300 15,700 
PMR Fh cesar toca avons Mei ene eS 132,300 121,600 
MINNIE oo chs rg aeniay marae g eaeamtenre ie ata 131,600 232,700 
MARIN cr co ene aee em aeenene ome 135,900 137,10 
52,900 63,500 
11,000 12,0 
6,500 9,100 
18,100 18,000 
27,500 25,000 
eer 
553,000 662,300 
Japan... 63,500 67,900 
Other Asia “A RS PES MRE cie et tN Shy 31,600 10,000 
eee 
PT BIB oisk cs ang bales a bnien Sue paisae he Ree sens 95,100 77,900 
ROTA CRIES Ns gc nh oc Seo rosin ene cette cio rag on 12,000 ! 20 
II oes So eS OS ORO eR EE ON 9,700 " 
. ; 0 
Total world’s consumption...............000ceeees 1,371,600 1,511,00 
SWARM BIGRONURGON, 2s 655 cn ona tins Aneesh ces cn 13,73,600 1,440,300 


(a) Metaligesellschaft for 1924, 








a“ - — —<— “« a + - 
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Current Prices of Mining Supplies 


Rise and Fall of the Market 


TEEL prices will probably hold at present levels for 

another two months. Minimum on steel plates is 10c. per 
100 lb. higher than a month ago at Pittsburgh mills. On 
the Pacific coast ¢.-i. pipe and track bolts are firmer, while 
there is apparent easing off in black steel sheets. Steel pipe 
discounts have increased four points during the past week 
at Chicago warehouses. Hose and flotation oils are higher. 
There is lack of firmness in pine lumber prices throughout 
New York State, the Middle West and the Gulf region. 











SHEETS—Quotations are per 100 lb. in various cities from warehouse also the 
base quotations from mill: 


Pittsburgh, San 


Large St. Fran- New 
Blue Annealed Mill Lots Louis Chicago cisco York 
No. of ska iro 8 $2.50 $3.60 $3.50 $3.75 $3.89 
Black 
No. 28 iiss Saw 6 4 4.10 4.75 4.50 
Galvanized 
CAE Leixedce sees 4.60 5.70 3B 6.00 5.65 





STEEL RAILS—The following quotations are per ton f.o.b. Pittsburgh and 
Chicago for carload or larger lots: 


——Pittsburgh—— 
One 
Current Year Ago Birmingham Chicago 
Standard bessemer rails. ............. $43.00 $43.00 $43 00 $43.00 
Standard openhearth rails............ 43.00 43.00 43.00 43.00 





TRACK SUPPLIES—The following prices are base per 100 Ib. f.0.b. Pittsburgh 
for carload lots, together with the warehouse prices at the places named: 








Pittsburgh San _—iBir- 
One Year St. Fran- ming- 
Current Ago Chicago Louis cisco ham 
Standard spikes, y-in. 
and larger......... _ $2.80 $2.90 $3.55 $3.65 $4.35 $3.00 
Track bolts. . 3.90@4.15 3.90@4. 25 4.55 4.00 5.85 3.90 
Standard section angle 
ee sakes 2.75 2.75 3.40 3.25@3.75 4.00 4.15 





STRUCTURAL MATERIAL—Following are base prices f.o.b. mill, Pittsburgh 
and Birmingham together with quotations per 100 lb. from warehouses at 
places named: 


Bir- 
Pitts- ming- San 
burgh, ham New St. Chi- Fran- 
"S$ Mill Mill York Dallas Louis cago cisco 


$3.34 $4.15 $3.25 $3.10 $3.30 


Beams, 3 to I5in... 
3.34 6.15 3.56 3.10 3.3% 


Channel, 3 to I5in.. 
Angles, 3 to 6 in., 3 


$1.90@2.00 $2.05 
1.90@2.00 2.10 


in. thick. . ‘ 1.90@2.00 2.10 3.9% 4:35 3.22 2G 3:28 
ees, 3in. and larger. 1.90@ 2.00 2.10 3.94 4.55 3.33 F.16 22 
Uo See 1.90 2.00 3.34 €0% 3.25 3.16 3.20 





WIRE ROPE—Discounts from list price, f.o.b. New York and east of Missouri 
River, on regular grades of bright and galvanized are as follows: 


Cann Hei SRNR FON 5 ios ona ae bb ce awaa eines ceknexdanoanes 20% 
Galvanized steel rigging and guy rope...... 2... ccc cece eee eeee 73% 
enn aaNy Uneth GENIE NOI GEE ooo 999 dies onc. c0.0 oo e-neoineleemacsnaeles 5% 
i A CE Tee rT re ee 35% 
THIREINT GLEGE FORITIEL SUNGIIN TONE oo asc cca eis Sire edessencuvcsdcessevess A 
Galvanised iron rigging ANd GUY TOPE.......ceccccessccccccscccses +123% 





New York Cleveland Chicago 


Drill Rod (from list). ..........0..6..0.20.-0.- 60@65% 55% 50% 





WROUGHT PIPE—The following discounts are to jobbeis for carload lots at 
Pittsburgh mill: 


Steel Iron 
Inches Black Galv. Inches’ Black Gatv.7} 
BUTT WELD—..........1 to 3 62 50} Ito 1} 30 13 
LAP WELD—.......... 2} to 6 59 47; 3to6b 28 13 





STEEL PIPE—Trom warehouses at the places named the following discounts 
hold for steelfpipe: 











Black 
New York Chicago St. Louis 
2} to Gin. lap welded. .............--c002--- 48% 55% 46% 





CAST-IRON PIPE—The following are prices per net ton for earload lots: 





——New York an 
One Birming- St. Fran- 
5 Current Year Ago ham Chicago Louis cisco 
6inandover $50.60@  $52.60@ $41.00@ $49.20@ $47.60 $52.00 
52.60 53.60 42.00 base 50.20 


a peace 
NUTS—Semi-finished, 1x1-in., 2c. each. Discount 70% for y%-in. and smaller; 
65% for {-in. and larger. Case hardened, 6c. each, less 50%. 

a ah ah en 


amLow TILE—Price per block in carload lots to contractor for hollow build 
ing tile. 





——New York— Perth 

Current One San Amboy 

on Year Chi- Phila- St. Fran- N.J., 

Trucks Ago cago delphia Louis cisco Factory 
4x12x12.... $0.1112 $0.1162 $0.075 $0.12 $0.07 Oe ae 
6x12x12.... . 1667 . 1743 ’ J Seah oma -094 .156 $0.252* 
8x12x12.... 2084 .2179 135 aa .128 .244 ~312t 


© (0x12x12; + 12x12x12. 


MACHINE BOLTS—}x1}-in., per 100, $1.70. Discount at New York ware 
houses on all sizes up to 1x30-in., 40%. 








LUMBER—Prices of rough Douglas Fir No. | common, in carload lots to dealers 
at yardsin San Francisco. To contractors, $2 per M. ft. additional. 


6-8 and 10-16-18 and 22 and 


12 Ft. 20 Ft. 24Ft. 25to 32 Ft 
SOS so. cccbaddvesccnccaene: Qa $27.00 $28.00 $31.00 
SO Moo Sia din Ck cna atin ewe 26.00 27.00 28.00 31.00 
CRM Oe 5 arena cn eas 26.00 27.00 28.00 31.00 


Wholesale prices to dealers of tong leaf yellow pine. To contractors in New York 
City, delivered from lighters or cars to job, $5 additional. 


——New York—~ ——Chicago—— 





20 Ft. 22-24 Upto 20 Upto 32 
and Under Ft. Ft., Pine tt. Fir 
SOU OM is, cc oxcccdvcedinsa: $43. 00 $44.00 $42.50 $41 00 
SETUP NORIO. cncan ec caccdccesx 50. 00 51.00 47.50 41 00 
PRUR TRIB io vk occ ca ce fadn oc 57.00 58.00 57.50 41.00 
12 x 12-In 
Other Cities ——8 x8-In. x 20 Ft. and Under— 20 Ft. and Under 
Pine Fir* Hemlock Spruce Pine  Fir* 
Poston. SAMeRW Sa eae ae $51.00 $48.50¢ $51.00 $50.50 $61.0u $58 50t 
sincinnati. . a antale dead 37.00 7300 73.00 8500 48.00 77.00 
Denver. . .. ai bs de tae a: kes eee 34 75 34.75 S97 -=: 34 75 
Minneapolis. ........... 42:00 32375 33.0 ..... 4400 3775 
Kansas City. Mii icnee 27.06 =O Ck. icc. J 44.00 21.00 
Philadelphia............ 54.00 36.00 38.00 45.00 65.00 36.00 


*Douglas fir. + Prime. 


NAILS—The following quotations are per keg from warehouse: 


Pittsburgh, San St. Mon- 

. Mill Chicago Francisco Dallas Louis treal 
WER 3625 02seese ed: $2.65 $3.05 $3.75 $4.28 $2.93 $4 95 
bts. ou aecssdewes. 2.80 es 5.00 5.00 315 5.00 


PORTLAND CEMENT—Prices to contractors per bbl. in carload lots awethout 
bays. Cash discount not deducted. 


Current One Month Ago One Year Ago 
NewYork, del. by truck....... $2.50@ 2.60 $2.50 $2.50@2.60 
oe eee a 2.10 2.10 2.20 
Cleveland, f.o.b.............. 2 29 2.29 2.39 





LIME—Warehouse prices: 
Hydrated, per Ton 


Lump. per Barrel 280-Ib.net 
Finishing j 


Common Finishing Common 


POO MUNN s.; Seaneansc oaa5 $18.20 $12.@13.10 $3.50 $2.25@ $2.75 
CMON. sinc 555 ccawanees. 20. 00 18.00 Jaa 2.25 
LINSEED OIL—These prices are per gallon: 


——New York—— -——Chicago—— 
One One 
Currant YearAgo Current Year Ag» 


Raw in barrel (5 bbl. lots).......... $0. 834 $1.14 $0.85 $1.25 


WHITE AND RED LEAD—In 100-Ib. kegs, base price in cents per pound: e 














—— —~—Dry _ n Oil ——— 
Current 1 Yr. Ago Current 1 Yr. Ago 
DR. a dada nt awa 15.25 16.25 16.75 17.75 
WHR hws dec ecacwies ess 15.25 16.25 15.25 16.25 


HOSE— Quotations at New York warehouses: 


lire Protection 50-Ft. Lengths 


Underwriters’ 2}-in. coupled, single jacket (net)................ 74c per ft. 
Air— Best Grade 
Oi TEA 6 i dati ace Deen's: 3 ply OR Fee SOs caniciaces $0. 46 
Steam—Discounts from List 


. 30-10% Second grade......40% Third grade... 40-10% 


RUBBER BELTING—List price 6-in., 6 ply, $1.83 per lin.ft. for rubber trans- 
mission belting. 
Best grade.... eee 50% Second grade.............. 50-10% 


LEATHER BELTING—List price, 24c. per lin.ft. per inch of width for single 
ply at New York warehouses: 


First grade. . 


Grade Discount from list 
WEG Joka wdids sr eeerordcas eeeiie se cneane tema ved 40-5% 
re ie EE CPT EE TEE Pe ere 30-10% 


| For cut, best grade, 50%, 2nd grade, 60%. 
RAWHIDE LACING ; For laces in sides, best, 41c. per sq.ft.; 2nd, 37e. 
Semi-tanned: cut, 50%; sides, 4Ic. per sq.ft. 





PACKING—Prices per pound: 


Rubber and duck for low-pressure steam, 4 in.. .........0. 06 ce eee eee eee $1.05 
Rubber sheet........... Jigicensitivieas dace edadatdeesecendsnnecans . 60 
Reed SE WEN IRONS cg Cack can ccsacccctadecenecoctegceunwas .85 





MANILA ROPE—Per lb., 3-in. and larger, 1,200-ft. coils. 


MOM 3 hag hadtcncce nce eee New Orleane....cccccccscese $0.25} 
WE TUE sc cacddeweanesas .27 NS er ree .24 
CRAOREO. « cccccccscincsccecnc. «Zp? GPL. ccccesecesss oae 


-XPLOSIVES—Pri r nd of dynamite in small lots: 
EXP rices per pou y’ eatin —— 





$0.26 $0. 2875 
WN WS occ dctcctccdncnccncdavsecdeadectsidaadeds 265 L 
Minneapolis... . 191 2123 
Denver........ . 2025 2275 
Seattle... ....06 165 .19 
Cincinnati........ q 22 245 
CRON a. ns 545 oS ORAS MOREA OE CREO RT 233 26 
ele NES occa ret serd s A nan Cokiekds Mie Seen eemen 1625 .1925 
FLOTATION OIL— 

Pine tar, 50 gal. bbl., gross weight 500 Ib., f.0.b. New York, carload nee 


pa rn or err re Terre errr errr roc TT ct 
scence LEENA 
CHEMICALS— 
Zine dust, 550 1b. casks, f.o.b. works, perlb....... ......$0.09@.10 
Litharge, f.o.b. New York, kegs, per 100Ib.............. x 15.25 
Sodium cyanide, 220b. single case lots, f.o.b. works, per Ib 18@ .22 
054@ .06 
7 . 





Calcium carbide, in drums, f.o.b. works, per lb...........-------- 
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Mining Stocks—Week End oS 
nded April 1 
oot a | pril 17, 1926 
om, Higa Low Last Last Di : 
lati Sealine COPPER ss Stock Exch. High Low Last 
Mda.......... New 
Arcadian Consol... eg Boston oe on oe Ap.17, My.24 0.75 ean ee ee N. Y. Curb — a 
Calaveras.......... ae 10 9} 10 Jy.21,Jy. 31} za Cc astle-T onsol. .. ... Toronto #831 +73, 1 Oct., 1920 
: "N.Y. -Tret 34, * 0. 
Calumet ee te —_ ae 24 y.21, Jy. 31 SA0. 50 Coniages. een: a ca , 2 a May. 1920 0. o 
Calumet & Heela.... Boston mt it of ‘setae sowie | Rebus 00 Toronto 3.85, 3.85 3.85 May, 1924 
oo .... New York 62 oa git Nov.30,De.15Q0. 50 pg mag ck eae y eurb ne . 1.61) 1.65 Ma os J 1 
: hino.. nag : ted oe ad 32. 321 A Mr Sb 624 Lorrain Trout abs ae 4*17 ok oss a.* 1, Ap 15 o. 13 
on oppe rmines.. "N.Y.C , 20; Sept. ' 192 . 1cKinley-Dar.-S * om onto ii * os 0.10 
Copper Range Rata urb | 1§ 1g vo 1920 0.374 | Mining C *Bav. Toronto #170 #15 85 Jy. 2,Jy. 15 0. ‘ 
Crestal C Bosse oston 16 15 race a Ni g . orp. Can.. Toronto 3 15} *16  Oct., 1920 05 
East oo an Curb #39. #34 As anaes 1925 1.00 Tenskerning abies N. Y. Curb — ” 8. * = Ja. 16, Ja.30 0.124 
a Boon Curb #5 at #13" Dec., a eB ore ae #124 12} Jan, + eB 
ANKN. 2... ee eee ( . i 
ne Consol... .... oo York cn *50 4 8=6*50 #0 e sine aor en tas pea een _— Yor ane “ 
ene ee sete York 10} : ; 10h ay: ae oT eas: ae Mines..... — a per ; 8 Mh.8,Ap.5,Q X0.25 
ose oe ia }oston ae a *8 Ov. 0.50 ardif M. & M..... Salt Lak 41 38 Mei ee 
Inspiration Cond... oe — 334 314 3If Api Apis’ 0035 a ae Ses Salt Lake i 10 3.10 *55 Deis” No. is? . " 
ng a Seashell Boston Curb 34 ‘34 235 Ber. 18, Ap.5,Q0.50 | [rupcion.. eae Boston Ch b tl +50 a Ts 0:10 
ei ia” ~—. ‘ at 10 104 nag Mi ; 0.15 eae - : S..... New la I i 15 Mh. 18, Ap. 5.X 0 
aos... a oa 95 *95 *95 1.00 sa a ‘ S., pfd. New York 93° i Bo edeenkes 10 
7 pper........ Boston s 7 50k * Ma.5, ApS Q 1.00 Hecla gna N ¥. gup *20 “16 oe No.25, De.15Q 1.75 
e a Boras sats y Gun ok o78) hCG IS. 
Mason Valley... ae N'Y ‘Curb 37¢33, 35 te 15, 3 cae iauee .. Salt a” 17 178 175 My.15, Je.15 Q 0.50 
Maes Conmdated Bomtg "35, #25. #26! Nov. 19 pisQ 0.23 | Lemming... Geblebe tek ete a wai , 
ae See oanee — York 12% it “7s a 1917 1.00 Mammoth Mining.. ia Sei Lake 2 a "Soh te oe 
Motier Lode Goa... New York 0) 16464 My.t Jeri 0 1-00 Ontario Silver. -... New York ™ *3*5 Beer's 
onsol...... N Ye. : ak Wish. New Yor sa Se. 15, Oc. 1 
a Cornelia....... —— Ve 12§ = 123 Mh. 18" De 3100. a Seon PERRIS, Salt Lake 6.60 6.25 6 8 "ath 15. ‘ a pice 
North Butte... Boston I Mh My Mate 049 | Silver King Coal! -- ve lg —_—e oe 
aaa arb ct. 1918 Silversmith * -+-. Salt Lake 50 7°05 7.30° Mh.20,Ap.1. 
be see aeeien - ye “re = ¥y 2 008 Tamarack-Custer... i oat a 74h esa . “ep. 1a 0.25 
ee Open Mar. 130 1120, Dec... 1918 1-00 | u ‘intie Standard... Salt Lake | #44, #51" Sept, 1924.95 
Sina tee th i Meise 08 ee, a ny eee 
rcules. 7 fi pr. 7, ° 
St. Mary’s afin: Ld ie 2 : a eae il¢ Ap. ” Ap. 30 °: 25 Rethi ur enn aoe. gee a ” 0.25 
— Copper beoeee New York 6 a. - Ap.17, My.18 2.00 Colorado Fuel & iron _ York 40) 38} 31% Jul hrs 
Buperior & Toston. Boston #4) 430, $50 ee as a ca a ee 
Peete New Yorl ee . M - Jesseece OW ORE De. 4, De. 2 
United Verde E ate 12 11} 118) Fe.27'Ma.15.Q 0.25) esabi Iron...... 38 37 37% 8, 0.95 
Bak Geewer.. Rin on eS — 274-27 at i vee, 27,Ma.| $5.0 8.23 Replogle Steel... 6 New You R i it ee 1Q0. ™ 
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